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INTRODUCTION 


The aim of this paper is to collate and extend, where possible, the know- 
ledge of the Sepiidae of southern Africa (defined by Day 1967: vii, as Africa 
south of the twentieth parallel of latitude). Hitherto, the sepiids have been 
described in various papers dealing with South African cephalopods (e.g. 
Robson 19244, b; Massy 1925, 1927, 1928; Voss 1962b, 1967) and in some 
detail by Adam & Rees (1966) in their excellent review of the family. The 
collection in the South African Museum, however, comprises some 664 animals 
and 411 shells, belonging to 18 species, and these specimens provide a number 
of interesting additions to our knowledge of the southern African Sepiidae. 
Three new species and the female animal of Sepia insignis (previously known 
only by its shell) are described. 

All but two of the species have been redescribed from the specimens 
available and compared with previous descriptions. Unfortunately the collec- 
tion is poor in species occurring off the Natal coast (called here the ‘dorato- 
sepion’ group). This gap has been filled to some extent by the donation of a few 
Sepiidae caught off the Moçambique coast by the Oceanographic Research 
Institute, Durban, and by the loan of some Sepiidae from the Natal Museum, 
Pietermaritzburg. Most of the latter specimens have previously been described 
by Miss A. L. Massy (1925, 1928). No specimens were available for Sepia 
robsoni and S. (Hemisepius) dubia. Only one specimen, the type, is known of each 
of these two species; these types are deposited in the British Museum (Natural 
History), and are not sent out on loan. 

Before his death Dr. K. H. Barnard compiled notes on the South African 
Sepiidae and constructed a rough key to the species. But since several specimens 
have been added to the collection in the interim, and the notes include a 
number of errors, the present work was not based on his notes, but was started 
afresh. Some points of interest found in Barnard's notes are discussed under the 
relevant species. 

This paper was submitted in partial fulfilment of the requirements of the 
Degree of Master of Science in Zoology at the University of Stellenbosch. 


METHODS 


All animals in reasonable condition were measured with dividers and 
millimetre rule. Each dimension was calculated as a percentage of dorsal 
mantle length for animals and of shell length for shells. For animals of mantle 
length less than 25 mm, only mantle dimensions were recorded, as the animals 
are too small to handle without damaging them. Measurements of southern 
African Sepiidae previously published by other authors were included where 
possible to increase the numbers to a significant level. Tables of all relative 
dimensions are given at the end of the paper. For some of the more significant 
dimensions (mantle width, head width, fin width, length of tentacular club and 
shell dimensions) ranges and arithmetic means were calculated. Calculations 
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for male and female animals of each species were carried out separately, but 
shell dimensions of both sexes were combined, since in the case of a shell found 
on the beach, the sex of the animal by which it was secreted cannot be 
determined (except perhaps in the case of Sepiella cyanea). 

The dimensions of preserved specimens are affected by a number of factors. 
The relative mantle width is generally greater in dead animals than in live ones, 
as the mantle collapses and flattens out. However, since all animals measured 
were dead and fixed in formalin, one may assume the error to be fairly constant. 
Relative arm lengths are not considered to be of much significance, since they 
vary considerably, depending on the extent of contraction. However their 
ranges and means were calculated for comparative purposes, where only large 
differences may be considered significant. The length of the tentacles is similarly 
affected, but more so, as the tentacles seem to be more contractile than the 
arms. In addition, some animals were preserved with the tentacles retracted, 
and these tentacles were sometimes difficult to straighten out for measuring. 
Similarly the presence or absence of keels on the arms frequently appears to 
depend on the condition of the animal at the time of preservation. 

In most cases coloration is an unreliable guide within the Sepiidae, as these 
animals are masters of the art of camouflage, and can show a wide range of 
colour patterns. Generally the background is a pale cream, overlaid by brown- 
black and orange-red chromatophores. By progressive expansion of these 
chromatophores, the animal can assume a range of colours from black, through 
purple to reddish-brown, over all or part of the body. With complete contraction 
of the chromatophores only the pale background is seen. 

Five of the species described below, namely Sepia confusa, S. incerta, 
S. burnupi, S. joubini and S. adami, have been called the ‘doratosepion’ group for 
convenience, since these species seem to be closely related and are frequently 
discussed as a group or compared with each other in the text. Most of these 
species have been included at some time in Rochebrune's genus Doratosepion. 
This genus was created for Sepiidae with an elongated body, short arms with 
biserial suckers, short tentacular clubs with unequal suckers, a very elongated 
shell with two posterior wings and a spine. Whilst Rochebrune's classification 
of the Sepiidae has been rejected by Adam (1944) and Adam & Rees (1966) 
with good reason, ‘doratosepion’ is used here as a collective name for the 
abovementioned five species. Its use, however, in no way implies the retention 
of the genus Doratosepion. 

Distribution ranges have been constructed from localities of specimens in 
the South African Museum collection and from published records, and have in 
some cases been extended by locality records from the University of Cape Town 
Ecological Survey. In the distribution figure (Fig. 18) only localities of animals 
are recorded. Shell localities cannot be considered to extend the distribution 
range of a species, since sepiid shells are known to drift over long distances, and 
their place of origin is thus unknown. 

Finally, it should be noted that the Natal Museum has listed the shells of 
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animals in the collection under separate numbers, e.g.: 

N.M.956: S. incerta, 13 from Natal coast, in stomach of Ground Shark. 

N.M.957: S. incerta, 13 from the same locality. 

N.M.958: shells of the above two specimens (and one shell of S. burnupi, 
presumably added later). 


ABBREVIATIONS AND GLOSSARY 


MLd -—dorsal mantle length along midline 

MLv —ventral mantle length along midline 

MW —maximum mantle width (excluding fins) 

HL —head length dorsally (from anterior tip of nuchal cartilage to edge 
of dorsal interbrachial membrane) 

HW —maximum head width (usually across the eyes) 

FL — length of single fin along curve of mantle 

FW — width of single fin, from lateral edge of mantle to free edge of fin 

AL I-IV —arm length measured from inner base of most proximal sucker to 
tip of arm 

TL — length of tentacle, from point of emergence from tentacular sac to 
tip of club 

Tel —length of tentacular club, from basal sucker to tip of club 

Shell: 

L — total length of shell, excluding posterior spine (where present) 

W —maximum width of shell 

Th —maximum thickness of shell, along midline 

Str z —length of striated zone 

km —kilometres 

m — metres 

mm —millimetres 

N . —number of specimens measured 

N.M. | —Natal Museum 

O.R.I. —Oceanographic Research Institute 

EE. — Cape Fisheries survey vessel Pieter Faure 


S.A.M. —South African Museum 
U.C.T. — University of Cape Town Ecological Survey 


acuminate —forming an acute angle 
arm length formula — comparative lengths of the arms in decreasing order 
attenuated —suddenly becomes very slender distally (usually referring 


to arm tips) 

*doratosepion' group —includes Sepia confusa, S. incerta, S. burnupi, S. joubini and 
S. adami. See page 195 for definition. 

emarginate |. —with a broad semicircular or rectangular notch (usually 
referring to anterior mantle margin ventrally) 
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KEY TO THE SEPIIDAE OF SOUTHERN ÁFRICA 


Figures 1 and 2 illustrate the external morphology of Sepia and its shell, 


and most of the terms used in the keys. Sepia angulata is not included in the first 
key as this species is known only by its shell. 


Fa 


Lal 


Lo 


7 


8 


IO 


12 


13 


14 


P 


16 


Posterior gland present, opening via a pore situated between the posterior extremities of 


the fins (genus Sepiella) : : E à : : ; ; Sepiella cyanea 
Posterior gland absent (genus Sepia) . : : : : : : d . 2 
Tentacular club with numerous subequal suckers (Figs 14c, 17b) . 8 : Ss 
Tentacular club with a few median suckers enlarged (Fig. 11) : : : ët 
Mantle produced dorsally . : : : E . : A " ; "aede i 
Mantle convex dorsally  . : : E : : : : : : SCH 
Mantle ventrally entire . A : : : : : ; ; : A 5 
Mantle ventrally emarginate ; ; E : T " 5 : . A. insignis 
Dorsal arms with biserial suckers : : ! : : : ; . A. hieronis 
Dorsal arms with quadriserial suckers . ; ; : ; : ; , . 6 
Buccal membrane with a few small suckers . : " d : . S. zanzibarica 
Buccal membrane without suckers : . : ; ; ; : S. acuminata 
Mantle ventrally entire : y : : : ; ? ; , S. simoniana 
Mantle ventrally emarginate : . e : p «8 
Tips of dorsal arms finger-like, devoid of suckers (Fig E : e ; : DEED 
Tips of dorsal arms normal, with suckers to the tips ; ; : : f EI 
Few or no papillae dorsally along outline of shell and on head : ; . S. robsoni 
Densely papillose dorsally (Fig. 15a) . : : : : . , S. faurei 
About 12 pairs of pores in the ventral mantle surface (Fig. 17b) me mc typica 
No pores in the ventral mantle surface : : ; : . S. (Hemisepius) dubia 
Skin tuberculate dorsally; ventrally with two pe wrinkled patches on the mantle 
(Fig. 12) . : : ; : : > 18 
Skin smooth m no ventral wrinkled Eee : e : ; > . 13 
Diameter of large tentacular suckers approximately SES to width of club 
(Fig. 11b) : : S. papillata 
Diameter of large Tues suckers less die un of club (Eig n). E S. tuberculata 
Shell ovate, width 32-46% length; inner cone well developed, reflexed and completely 
fused to outer cone (Pls 35c, d, 36a, b) " 3 d . S. officinalis vermiculata 
Shell elongate; inner cone reduced, with narrow CP : : : : : o iA 
Shell broadly elongate, width 29-37% length; no posterior wings on outer cone 

(Pl. 39a, b). ‘Light organ’ in mantle cavity . : S. australis 
Shell narrow elongate, width 14-26% length; outer cone ES Ee ines (Fig. 2). 

No ‘light organ’ in mantle cavity. (‘doratosepion’ group) : ; : : ens 
Males (male of S. adami not known)  . 16 
Females. The females of the ‘doratosepion’ ERIS are stent to Eus rad ne part 

of the key is very tentative . : > : : : : : A : > a9 
Dorsal arms normal . , i : : : e cc AZ 
Dorsal arms modified (Figs Ge 8e) : ; : ; ; : : ; 7 16 
Fins rounded posteriorly. à : e : . S. joubini 
Fins extended posteriorly to n ‘tail’ (Fig: 4) : : : , : . S. confusa 
Ventral arms with hectocotylized region and distal cirri (Fig. 8c, d); fins extended into 


points posteriorly 3 : . $. burnupi 
Ventral arms without Deed region c or cirri; Ee sounded a . S. incerta 
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VENTRAL DORSAL 


dorsal arm 
armlV 
dorsolateral arm 
arm Ill 
ventrolateral arm arm Il 
ventral arm arm! 
outer lip 


position of 
retracted tentacle — mantle produced 
funnel eye dorsally 
protective 
membrane 
position of shell 
mantle fin transverse 
rows 
posterior point 
of mantle C 
a 


arm | 


arm Il 


arm lil 


arm IN 


funnel opening 


funnel cartilage 


mantle cartilage 
funnel retractor 


nidamental gland 
ink sac 


position of stomach 
ovary 


Fic. 1. General morphology of the Sepiidae, illustrated by Sepia australis. a. External features; 
b. the mantle cavity (the “light organ” is characteristic of S. australis and does not occur in other 
Sepiidae); c. dorsal arm, to show the quadriserial arrangement of the suckers. Longitudinal 
series numbered 1-4. The suckers of series 1 and 4 are obscured distally by the protective 

membranes. 
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19 Lateral arms attenuated distally . : : : , ; - : i 20 


Lateral arms not attenuated distally  . ; ; i : ; ; . S. adami 
20 Lateral arms attenuated over their distal half; distal suckers biserial : ] . 21 
Lateral arms attenuated over less than half the arm length; distal suckers quadriserial . 22 
21 Protective membranes on distal part of dorsal arms expanded . ‘ e . S. joubini 
Protective membranes on distal part of dorsal arms not expanded  . : . S. confusa 
22 Shell with inner cone raised posteriorly; striated zone convex; striae convex 
(Fig. 6d) . , e : : i : : " ; i ; . A. incerta 
Shell with inner cone low posteriorly; striated zone /A-shaped; striae angular 
(Fig. 8a, Pl. 4d) : 6 ] 4 : ; : : : R . S. burnupi 


last 
loculus 


phragmocone 


striated 
zone 


median groove 


limb of 
inner cone 


wing of 
outer cone 


p 


inner cone 
spine 


Fic. 2. Ventral view of the shell of Sepia joubini (A30141) 
showing some of the features mentioned in the descriptions. 
Length 37 mm. 


KEY TO SHELLS ONLY 


Sepia robsoni is not included in this key, as its shell is insufficiently known. 


I Posterior spine present 
Posterior spine absent 


2 Ventral part of inner cone well developed . z . ; 
Ventral part of inner cone reduced 


mo ON 
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3 


4 


15 


16 


Ventral part of inner cone not reflexed (Pl. 35b) . . $. zanzibarica 
Ventral part of inner cone reflexed and completely fused e outer cone e i 35d, 36b) 
S. officinalis vermiculata 


Outer cone with posterior wings (Fig. 2) e e : : ; : wl 5 
Outer cone without posterior wings’. À : : : è : e s 
Inner cone raised posteriorly, forming a deep pocket over the end of the phragmocone 

(Pls 37d, 39b) . 8 e ‘ : : : : : > 6 
Inner cone low posteriorly (PL. 38d) : : " s ; R : ^ ~ o 
Posterior part of inner cone with a deep longitudinal groove (Fig. 6d) " . S. incerta 
Posterior part of inner cone rounded, without longitudinal groove (Fig. 5) . S. confusa 
Limbs of inner cone raised, lying on the phragmocone; striae A-shaped (Pl. 38d, 

Fig.8a) . : . S. burnupi 
Limbs of inner cone us mei lying E: dU of phragmocone; striae convex 

(Figs 2, 10a) . : : : f .  *S. joubini, S. adami 
Shell rhomboidal, posterior spine not keeled et 37a, b) d ] : S. acuminata 
Shell elongate oval, posterior spine keeled (Pl. 39a, b) . : ‘ : S. australis 
Phragmocone considerably shorter than dorsal shield . : : : : . IO 
Phragmocone almost as long as dorsal shield ? : : e : 2$" 12 
Anterior margin of phragmocone e ox not Së with corresponding margin of 

dorsal lamella (Fig. 170) E ; : II 
Anterior margin of phragmocone convex, more or em geret wie o 

margin of dorsal lamella (Fig. 16c) . : : : : e : . S. faurei 
Shell dorsally chitinous, inner cone indistinct (Fig. 17c, d) : . S. (Hemisepius) typica 
Shell dorsally calcified, inner cone distinct . : : : . S. (Hemisepius) dubia 
Outer cone expanded posteriorly, inner cone reduced (Pl. 42d) (genus Sepiella) Sepiella cyanea 
Outer cone narrow posteriorly, inner cone well developed and completely reflexed — . 13 
Shell rounded anteriorly . e : : : i , : a : . €) 
Shell acuminate anteriorly . : , ‘ : , à : ; : . "a 
Ventral surface flat or concave Ge 39d, s : : : : : S. tuberculata 
Ventral surface convex . : : : y : : . I5 
Limbs of inner cone fairly broad, narrowing cdm anteriorly . 16 


Limbs of inner cone broad posteriorly, narrowing suddenly anteriorly (Pl. 42b) H simoniana 


Shell very broad (width 50-60% length) (LEAD ge between striated zone and 
smooth zone pronounced in lateral view (Pl. 10d) . S. angulata 
Shell elongate oval (width 37-55% length) Qab au) no pronounced angle between 
striated zone and smooth zone in lateral view : : : S. papillata 
Limbs of inner cone lie at sides of phragmocone (Pl. e ; ‘ : . S. hieronis 
Limbs of inner cone raised, lying on phragmocone : : 5 as . S. insignis 


SYSTEMATIC DISCUSSION 
DIAGNOSES OF FAMILY AND GENERA 
Family Sepiidae 


Mantle short, oval or rounded, dorso-ventrally flattened; fins lateral, 


occupying almost entire lateral margin of mantle; eye covered by a continuous 


m 


of 


embranous lid; arm suckers usually quadriserial, occasionally biserial; left 


* On the available specimens no constant differences could be found between the shells 
these two species. 
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ventral arm of male usually hectocotylized; tentacles completely retractable, 
tentacular club distinct from stalk, with subequal or unequal suckers. Shell 
internal, usually calcareous; phragmocone retained; conotheca reduced 
ventrally, represented by inner cone; posterior spine present or absent. 


Genus SEPIA Linnaeus, 1758 


Diagnosis as for family. Posterior gland absent; tentacular club with 
subequal or unequal suckers; locking apparatus simple, oval (Fig. 3a). Outer 
cone of shell not expanded posteriorly. 


[=== === 


Fic. 3. Comparison of the mantle locking apparatus of 

a. Sepia (S. australis, 9, A30154) and b. Sepiella (S. cyanea, 

3, A6526). Left, mantle component; right, funnel component. 
Scale — 1 mm. 
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Subgenus Sepia s.s. 

Mantle slender to moderately broad; arm suckers biserial or quadriserial; 
tentacular suckers subequal or unequal. Shell slender to broadly oval, length 
approximately equal to dorsal mantle length ; phragmocone occupies almost all 
dorsal shield; posterior spine present or absent. 


Subgenus Hemisepius Steenstrup, 1875 


Mantle very broad; arm suckers biserial; tentacular suckers subequal. Shell 
very thin, phragmocone shorter than dorsal shield; posterior spine absent. 


Subgenus Metasepia Hoyle, 1885 

Mantle broadly oval; arm suckers quadriserial; tentacular club with few 
unequal suckers. Shell rhomboidal, much shorter than mantle; posterior spine 
absent. (No southern African representatives. ) 


Genus SEPIELLA Gray, 1849 


Posterior gland present; tentacular club with numerous subequal suckers; 
locking apparatus with tubercle on mantle component and corresponding 
depression in funnel component (Fig. 3b). Shell without posterior spine; outer 
cone expanded posteriorly. 


DESCRIPTION OF SOUTHERN AFRICAN SPECIES 
Sepia zanzibarica Pfeffer, 1884 
(Pl. 35a, b. Tables 9, 10) 


Sepia zanzibarica Pfeffer, 1884: 9, fig. 11, 11a. Hoyle, 1886: 22, 217. Smith, 1916: 21. Tomlin, 
1923: 40. Massy, 1925: 211. Voss, 19625: 248. Adam & Rees, 1966: 7, pl. 2, figs 9-11, pl. 41, 
fig. 247. 
Type locality 
Zanzibar. 


Distribution 

Animals: Zanzibar (Pfeffer 1884: 9), German East Africa (Massy 1925: 211). 
Depth not known. 

Shells: | Mombasa (Adam & Rees 1966: 7) to Tongaat, Natal (Smith 1916: 
21); also Malagasy (Adam & Rees 1966: 7). 


Material 

N.M. 959, 960, German East Africa (det. A. L. Massy); 1 3 
S.A.M. A2141, Chinde, mouth of Zambezi River; 2 shells 
Locality unknown; 1 shell 


Description 
Male (N.M.959) originally described by Massy (1925: 211), now in rather 
poor condition. 
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Mantle broadly oval, anterior mantle margin produced dorsally, ventrally 
entire. Fins narrow, rounded, separate posteriorly. “The buccal membrane has 
a single sucker on five of its tips’ (Adam & Rees 1966: 8). These not clearly 
visible in male, due to distorted state of buccal membrane. 

Skin smooth, except for few tiny papillae mid-dorsally on mantle. Colour 
dark purple dorsally, with paler fins. Narrow dark purple line along fin bases. 
Colour ventrally lighter purple laterally on mantle, fading to mottled buff- 
purple mid-ventrally. 

Arms unequal in length; shortest dorsally, longest ventrally, of formula 
4.3.2.1. In female, arms I to III subequal, arms IV considerably longer 
(Pfeffer 1884: 9). Arms joined by shallow interbrachial web, except between 
ventral pair. All arms keeled, provided with well-developed protective mem- 
branes folding over inner surface; arm tips attenuated. 

Suckers on all arms quadriserially arranged to tips. Chitinous rings of 
suckers smooth. 

Left ventral arm hectocotylized. Basal two-thirds of arm bearing quadri- 
serial suckers; suckers minute over six rows on distal third (as described by 
Massy 1925: 211). Adam & Rees (1966: 8) were mistaken in presuming that 
the hectocotylus was situated on the proximal third of the arm. Three dorsal 
series of minute suckers in normal position, ventral series displaced, leaving 
naked, grooved region on arm; tip of arm bearing normal quadriserial suckers. 

Tentacular club long, bearing numerous subequal suckers in rows of 
about six, ‘but probably form oblique transverse rows of eight” (Adam & Rees 
1966: 8). Of these, three median series of suckers a little larger than others. 
In addition, three larger distal suckers partially concealed by reflexed tip of 
club. Chitinous rings of tentacular suckers finely dentate. Protective mem- 
branes well developed, remaining separate proximally and continuing along 
tentacular stalk for some distance. Natatory membrane a little longer than 
club. 

Shell (N.M.960) of male specimen badly damaged. Three other shells 
(Pl. 35a, b) in fairly good condition, but somewhat worn. 

Shell broadly oval, tapering anteriorly and posteriorly. Dorsal surface 
roughly granular posteriorly, more finely so anteriorly. Median ridge ill-defined. 
T'wo fairly well defined dorsal grooves diverging from posterior end correspond 
with position of ventral limbs of inner cone. Posterior spine short but strong, 
directed dorsally and coloured blue; spine not keeled. Striated zone long 
ventrally, occupying two-thirds to three-quarters shell length. Striae broady 
/\-shaped, becoming somewhat more rounded anteriorly. Median groove broad, 
with phragmocone raised on either side. Inner cone very well developed 
posteriorly, free, curving over posterior part of striated zone to form a pocket. 
Limbs of inner cone broad, curving over lateral edges of phragmocone. Outer 
cone of present shells damaged, but according to Pfeffer’s figure (fig. 11a) it 
broadens somewhat posteriorly without actually forming wings. Shell thickest 
on either side of midline, near anterior end of striated zone. 
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Remarks 

It is not certain if this may be considered a southern African species, since 
only shells have been found on our coasts.* 

Tomlin (1923: 40) mentions a specimen, presumably a shell, from 
Isipingo, but gives no details. 


Sepia officinalis vermiculata Quoy & Gaimard, 1832 
(Pls.g5emd,.30amb. Lablessr, 2211-12) 


Sepia vermiculata Quoy & Gaimard, 1832: 64, pl. I, figs 1-5. Férussac & d'Orbigny, 1835-1848: 
279, pl. IIIlis. Gibbons, 1888: 202. Bartsch, 1915: 250. Smith, 1916: 20. Robson, 19244: 12. 
Massy, 1925: 209; 1928: gr. 

Acanthosepion vermiculatum Rochebrune, 1884: 113. Adam, 1944: 234. 

Acanthosepion vermiculata: Robson, 19245: 639. Massy, 1927: 156. 

Sepia officinalis vermiculata Adam, 1940: 130; 1941: 99, 102, 106, pl. IV, fig. 1; 1962: 11. Voss, 
19625: 248, 249. Adam & Rees, 1966: 30, pl. 10, figs 55, 56, pl. 45, fig. 271. 

? Sepia jousseaumi Rochebrune, 1884: 117. Smith, 1916: 22. Adam, 1941: 108, pl. IV, fig. 3; 
1944: 235. 

? Sepia jousseaumei : Bartsch, 1915: 250. 

? Sepia hierredda (non Rang) Turton, 1932: 2. 


Type localities 
Cape of Good Hope (S. vermiculata and S. jousseaumi). 


Distribution 

Animals: 30? 42'S, 15° 59'E (Voss 19625: 250) to Delagoa Bay, Moçambique 
(Massy 1927: 156; Adam 1962: 11). Depth 0-248 m. 

Shells: ` Saldanha Bay to Chinde (S.A.M.). 


Material 

S.A.M. A2143, Chinde, mouth of Zambezi River; 1 shell 
A2144, Durban; 1 shell 
A30125, S 2? W of Cape Point, 23 km, 156 m; 4 juveniles 
A30128, SE of Cape St. Blaize, 9 km, 62 m; 1 juvenile 
A30129, Swartkops; 1 juvenile 
A30130, Algoa Bay fishing grounds; 1 4 
74930151, Table Bay e 
A30182, locality unknown; 1 $ 
A30183, locality unknown; 1 9 
A30483, Still Bay; 1 shell 
A30487, locality unknown (det. A. L. Massy); 1 shell 
A30406, locality unknown; 1 shell 
A31238, off Hartenbos, near Mossel Bay, 18-24 m; 5 9 
A31292, 33° o1'S, 17° 58'E (Saldanha Bay); 1 9 

* Voss (personal communication) has two females caught off Beira in 1964 by the U.S. Indian 


Ocean Expedition. The localities are 19? 51’S, 36? 21’E, 62 m, and 20? 30'S, 35? 49'E, 32 m. 
The latter locality is within the limits of southern Africa as defined on page 194. 
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Locality unknown; 1 9 

Knysna estuary; 30 3, 18 9 

Durban Bay; 1 3,62 

Ysterfontein beach; 1 shell 

Nature's Valley; 1 shell, discarded 

Breede River mouth; 1 shell 

Krom River mouth, Cape St. Francis; 12 shells 
Saldanha Bay; 2 shells 


Description 


Mantle broadly oval, anterior margin somewhat produced dorsally, 
ventrally entire. Head short and broad; fins broad and rounded but separate 
posteriorly. Mantle slightly more slender and fins slightly wider in males than 
in females. 

Skin smooth, except in one male (A30130), which is sparsely papillose 
dorsally, mainly on head. No indication in any specimens of long ridge-shaped 
tubercles near fins, as mentioned by Massy (1925: 210), although some have 
pale pink round spots in this region. Colour dark dorsally, pale ventrally and 
some specimens show the well-known transverse zebra-like stripes dorsally on 
mantle and on fourth arms, or at least at fin bases. Three specimens (males 
A30130 and A30182 and female, locality unknown) with pale stripes on dark 
background, but one female (A30183) with dark stripes on pale background. 

Arms longest ventrally, shortest dorsally, with arm length formula 4.3.2.1. 
Arms joined by shallow web; arms III and IV keeled, arms II sometimes keeled, 
arms I usually not —depending on manner of preservation. Arm tips somewhat 
attenuated. Suckers quadriserially arranged on all arms to tips, decreasing 
regularly in size from arm base. All sucker rings finely dentate, distal teeth 
being longer than proximal ones. Protective membranes well developed. 

Left ventral arm of male hectocotylized basally. About six normal suckers 
at base of arm followed by 9-12 rows of modified suckers. The latter much 
smaller and separated by transverse ridges on arm. Arm normal distally. 

Tentacular club bearing small distal suckers in oblique rows of eight. 
Suckers on proximal part of club variously enlarged: from ventral side, first 
series of suckers of normal size, second series 1,5-2 times as big as first series, 
third series 2,5-3 times as big as first series, fourth series 1—1,5 times as big as 
first series, fifth series same size as first series. Rings of large club suckers smooth, 
those of smaller suckers toothed distally. One sucker at tip of club concealed by 
reflexed tip; immediately below this, two suckers, about twice as big as their 
proximal neighbours, partly concealed by tip. Protective membranes of club 
not meeting proximally; natatory membrane a little shorter than club. 

Shell (Pls 35c, d, 36a, b) broadly oval, tapering somewhat anteriorly and 
posteriorly; posterior spine present. Posterior end of shell and base of spine 
covered with horny covering. Dorsal surface of shell tuberculate, with fairly 
broad chitinous margin. No marked dorsal ridge. Ventral striated zone fairly 
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long (about half total length), with median longitudinal ridge. Anterior border 
of striated zone convex on either side of median ridge. Inner cone broad, 
reflexed and fused to broad outer cone. 

Seven shells from Durban Bay have two deep lateral grooves in ventral 
surface (Pl. 35d). These grooves do not occur in any other shells, and it is 
strange that all seven shells should have them, as these animals, though from 
the same locality, were not all caught at the same time (two were caught in 
February 1970 and the other five in April 1970). 


Remarks 

Adam (1941: 104) has shown that Sepia officinalis in the eastern Atlantic 
Ocean is represented by four geographic races: 
S. o. officinalis Linnaeus, 1758: from the Atlantic coast of France to Rio de Oro 
(Cap Blanc). 
S. o. filliouxi Lafont, 1868: from the Atlantic coast of France to the southern coast 
of Scandinavia. 
S. o. hierredda Rang, 1837: from south of the Baie du Lévrier (Mauritania) to 
the coast of Angola. 
S. o. vermiculata Quoy & Gaimard, 1832: southern Africa. 
In addition a fifth race, S. o. mediterranea Ninni, 1884, lives in the Mediterranean 
Sea (Adam & Rees 1966: 32). 


TABLE 1. À comparison of the relative dimensions (as % MLd) of the animals of 

the races Sepia officinalis vermiculata and Sepia officinalis hierredda. Only animals with 

dorsal mantle length greater than 100 mm are included. The figures for S. officinalis 
hierredda were calculated from relative dimensions given by Adam (1941). 


Females Males 

Range Mean Range Mean 

MW S. o. vermiculata 43,8-63,1 55,0 38,4-57,4 49,9 
S. o. hierredda 41-51 46,0 40-51 44,1 

HW S. o. vermiculata 34,9—50,0 43.4 36,9-46,3 41,5 
S. o. hierredda 31—42,5 35,3 28-36 31,9 

AL 1 S. o. vermiculata 27,7—55,0 38,9 28,8-46,3 37,3 
S. o. hierredda 26,5-33,5 30,2 26,540 34,1 

AL IT S. o. vermiculata | 29,8-57,9 42,7 34,1-49,3 39,4 
S. o. hierredda 28-36,5 31,3 30-40 36,1 

AL III S. o. vermiculata 31,9-60,3 44,0 35,754 43,3 
S. o. hierredda 28,5-37,5 33,8 33:5-43 39.2 

AL IV S. o. vermiculata 37,2—79.3 53,6 40,5-63,2 48,9 
S. o. hierredda 32,5-48 39,5 40-63 50,2 

Tel S. o. vermiculata 25,7-38,2 30,4 23,8-34 28,2 
S. o. hierredda 20,5-24,5 2010 19-23 22,9 
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Adam (1941: 103) was able to show some differences in the shells of the 
Atlantic races, but could find no marked differences in the forms of the animals. 
He observed that S. o. vermiculata differs from S. o. hierredda in that the shell is 
relatively wider and thicker and is more strongly tuberculate dorsally. Adam & 
Rees (1966: 32) added that the posterior part of the shell of S. o. vermiculata 
seems to be more broadly rounded than that of S. o. hierredda. 

A comparison of the measurements of the S. o. vermiculata specimens 
described above, with those given for S. o. hierredda by Adam (1941: 157-159), 
shows that there are indeed some differences, but only in specimens having a 
dorsal mantle length exceeding 100 mm. The most marked differences between 
the two races is observable in the tentacular clubs (Table 1). The clubs of 
S. o. vermiculata are relatively longer than those of A o. hierredda, and there is 
apparently no overlap in the ranges of this dimension for the two races. The 
differences in the other relative dimensions are less marked, but S. o. vermiculata 
has a relatively wider mantle and head, and longer arms (except the fourth arm 
in the males) (Table 1). The relative dimensions of the shells also show some 
differences between the two races (Table 2). The shells of S. o. vermiculata are 
relatively wider and thicker and have a slightly shorter striated zone. These 
differences become more marked, the larger the shells. 


TABLE 2. Comparison of relative shell dimensions (as 95 L) of 
S. officinalis vermiculata and S. o. hierredda. Only shells of length 
greater than 100 mm are considered. The figures for S. o. hierredda 
were calculated from relative dimensions given by Adam (1941). 


Range Mean 


o. vermiculata 32,8-41,7 38,5 


Width S. 
S. o. hierredda 30-36,5 34,0 
Thickness S. o. vermiculata 9,1—15,2 12,5 
S. o. hierredda 9,4-12,6 I1ji 
Length of striated zone S. o. vermiculata 40,5—74,8 50,3 
S. o. hierredda 43,5—70,5 57,5 


The males of S. o. vermiculata and S. o. hierredda cannot be distinguished by 
their hectocotyli. The hectocotylus of S. o. hierredda has 8—13 transverse rows of 
modified suckers (Adam 1941: 106). In the present specimens of S. o. vermiculata 
the hectocotylus has 9-12 rows of modified suckers. The extent of sucker 
modification seems to increase with the size of the animal. Massy (1925: 210) 
reported a large male of SS. o. vermiculata (MLd 63 inches = 165 mm) having 
17 rows of modified suckers on the hectocotylus. 

The southernmost record of S. officinalis hierredda is the Baia dos Tigres, 
Angola (about 15? 20'S); S. officinalis vermiculata is known to occur as far north 
as 30° 42'S (north of the Olifants River) off the west coast of southern Africa 
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(Fig. 18). Dr. M.-L. Penrith (personal communication) points out that no 
sepiid shells were found on any but the northernmost beaches of South West 
Africa, although much other debris was washed up. In Angola, where S. o. hier- 
redda is known to occur, sepiid shells were present on the beaches. The apparent 
paucity of Sepiidae off the South West African coast suggests that there may be 
no region of overlap between S. o. hierredda and A. o. vermiculata. 

On the east coast, animals of S. o. vermiculata have been found as far north 
as Delagoa Bay (Massy 1927: 156; Adam 1962: 11). Barnard collected a shell 
(A2143) from Chinde, near the mouth of the Zambezi River; but this cannot be 
considered a reliable locality, since sepiid shells have been known to drift over 
long distances. 

It is of interest to note that Sepia officinalis is the only species of Sepia known 
to occur in estuaries in southern Africa. This, its wide geographic distribution 
and its division into several geographic races, indicate that it is a very adaptable 
species. 


Sepia acuminata Smith, 1916 


(Pl. 37a, b. Tables 14-16) 


Sepia acuminata Smith, 1916: 21, pl. II, fig. 3 (partim). Tomlin, 1923: 40. Robson, 1924a: 12 
Massy, 1928: 91, pl. VIII, figs 1-7. Turton, 1932: 1. Voss, 1962b: 248. Adam & Rees 
1966: 53, pl. 16, figs 91, 92, pl. 43, fig. 261. 

non Sepia acuminata Smith, 1916: non pl. II, fig. 4 (= S. hieronis). 

Rhombosepion acuminata Robson, 19245: 643. 

Sepia sp. Adam, 1941: 121, pl. IV, fig. 6. 


Type localities 
Port Elizabeth; Tongaat beach, Natal (shells only). 


Distribution 


Animals: 29? 54'S, 31? 15'E (Robson 19245: 643, Sta. 103) to Punta Zavora, 
Mocambique (S.A.M.). Depth 64-369 m. 
Shells: Cape St. Francis (S.A.M.) to ? Mombasa (Adam & Rees 1966: 53). 


Material 


S.A.M. A30147, locality unknown; 1 A 
A31398, Corner, Mocambique, 25° 15'S, 35° 10'E, + 266m; 1$, 19 
A31399, Corner, Mocambique, 25° 15'S, 35° 10'E, 248 m; 1 d 
A31400, Corner, Mocambique, 25? 15'S, 35? 10'E, 257 m; 1 juvenile 
A31401, Punta Zavora, Mocambique, 24? 35'S, 35? 25'E, 220-257 m; 

18 

N.M. 964, 965, off Tugela River, 48 km out, 64 m (det. A. L. Massy); 1 3, 1 Y 

Krom River mouth, Cape St. Francis; 1 shell (broken) 

Umngazana River mouth, west Pondoland; 1 shell 
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Description 


Mantle broadly oval, anterior margin produced to fairly sharp point 
dorsally, halfway along eyes or more; ventrally entire. Fins narrow, rounded 
and separate posteriorly. 

Skin smooth. Coloration (described from recently caught specimens from 
Mocambique; other specimens considerably faded): dense concentration of 
purple chromatophores dorsally on mantle, head and arms; fins pale at edges. 
Chromatophores less dense ventrally, resulting in paler purple colour near fins 
and brownish colour medially on mantle. Ventral surface of head and arms 
almost white. 

Arms short (less than half MLd), but somewhat longer in females than in 
males. Arms I to III subequal in length, arms IV somewhat longer. Shallow 
interbrachial web present, except between arms IV. All arms keeled to some 
extent and bear moderately well developed protective membranes. 

Arm suckers globose, quadriserially arranged to tips of arms. Chitinous 
rings of suckers finely toothed distally, with nodular surface; adjacent skin of 
suckers wrinkled. 

Left ventral arm of male hectocotylized distally. Six or seven rows of 
normal suckers on basal third of arm, followed by nine to ten modified rows, 
in which all suckers greatly reduced in size. Two dorsal series of modified 
suckers in normal position, but the two ventral series have moved close together 
on ventral edge of sucker-bearing surface, almost forming single line. Thus two 
dorsal series widely separated from two ventral series by naked, wrinkled 
region. Distal third of arm with normal suckers, decreasing in size to arm tip. 

Tentacular club recurved, bearing numerous small subequal suckers in 
transverse rows of eight. Reflexed tip of club obscures two somewhat larger 
suckers. Sucker rings toothed distally; protective membranes separate 
proximally; natatory membrane somewhat longer than club. 

Shell (Pl. 37a, b) broadly elongate, sharply pointed anteriorly, rounded 
posteriorly, bearing spine with tip directed dorsally; spine not keeled. Dorsal 
surface of shell usually pink in colour, with broad chitinous margins laterally 
and with median ridge sometimes sunken below level of rest of dorsal sur- 
face. Striated zone long ventrally (about two-thirds total length); median 
groove very faint or absent; striae regularly convex. Inner cone not much 
thickened posteriorly, with narrow limbs curving over lateral edge of striated 
zone. Outer cone only slightly calcifed and mostly chitinous posteriorly, 
where it curves sharply in ventral direction. Shell thickest at anterior end of 
striated zone. 


Remarks 


In Smith's (1916: 21) original description, he mentioned and figured 
(pl. II, fig. 4) one specimen from Tongaat Beach which differed from the other 
examples of S. acuminata. From the figure, this specimen is clearly S. hieronis (cf.). 
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The shell from the ‘Ph. Dautzenberg’ collection, illustrated by Adam 
(1941, pl. IV, fig. 6) looks very much like that of S. acuminata.* 

Adam & Rees (1966: 53) reported some broken shells, almost certainly 
pertaining to A. acuminata, from Mombasa. This identification is the more 
probable since S. acuminata is now known to occur as far north as Mocambique, 
and is apparently a subtropical species. The male specimen reported by Adam 
& Rees from the U.C.T. Ecological Survey, AFR 1051 K, comes from 29° 54'S, 
31? 13'E, 369 m (ex U.C.T. catalogue). 


Sepia confusa Smith, 1916 
(Pl. 37c, d. Figs 4, 5. Tables 17-19) 


Sepia burnupi Hoyle, 1904: 27, pl. I, fig. 192 (partim). 

Sepia confusa Smith, 1916: 24, pl. II, figs 7, 8. Tomlin, 1923: 41. Robson, 1924a: 12. Turton, 
1932: 1. Voss, 19625: 248. Adam & Rees, 1966: 65, pl. 18, figs 112, 113, pl. 42, fig. 248. 

Doratosepion confusa Massy & Robson, 1923: 435, figs 1-3. Carleton & Robson, 1924: 259, 
pl. 3, figs 1-6. 

Doratosepion confusum: Robson, 19245: 647. 

Sepia (Doratosepion) confusa Massy, 1925: 221, pl. XIII, figs 20, 21, 24-28, pl. XIV, fig. 38; 
1928: 93. 

Type localities 
Port Elizabeth; Tongaat beach, Natal (shells only). 


Distribution 
Animals: 29° 52'S, 31° 17'E (off Durban) (Robson 19244: 12, 1924b: 647, 
Sta. 95) to 5? 39'S, 39° 16’E (Zanzibar area) (Adam & Rees 
1966: 65). Depth 64-352 m. 
Shells: Port Elizabeth (Hoyle 1904: 27) to Chinde, mouth of Zambezi 
River (S.A.M.). 
Material 
S.A.M. A2140, Chinde, mouth of Zambezi River; 1 shell 
A6516, off Tugela River, 116-134 m; 1 y 
A30292, 35 km S of Tugela River, 116-134 m; 2 3, in poor condition 
A31402, Corner, Moçambique, 25? 15'S, 35? 10'E, + 266 m; 4 g 
A31403, Corner, Mocambique, 25? 15'S, 35? 10'E, 257 m; 1 Y 
A31404, Punta Zavora, Moçambique, 24° 35'S, 35? 25'E, 220-257 m; 
2d 
N.M. 961, 962, 48 km off Tugela River, 64 m (det. A. L. Massy); 2 A 
N.M. 963, Natal coast (det. A. L. Massy) ; 2 shells 


Description 

Mantle elongate, anterior margin strongly produced dorsally, ventrally 
slightly emarginate. Fins of male very broad, especially towards posterior end, 
and extended to form ‘tail’ beyond posterior end of mantle (Fig. 4). ‘Tail 


* This identification has been confirmed by Adam (personal communication). 
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Fic. 4. Ventral view of Sepia confusa male, to show ‘tail’-like 
extension of fins. Modified after Massy & Robson (1923). 
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length approximately equal to or greater than MLd. Fins of female rounded 
and separate posteriorly, not forming ‘tail’. 

Skin smooth, except in one male (A6516) which has few small papillae 
mid-dorsally on mantle. Colour dark purple mid-dorsally on mantle and above 
eyes. Rest of body paler pinkish-brown, where chromatophores less expanded. 
Ventral surface of head almost white. 

Arms relatively short (not more than half MLd). Dorsal arms of males 
slightly longer than others, which are subequal in length. Arms of female 
subequal. Interbrachial web deepest between arms III and IV, absent between 
fourth pair. Arms I to III slightly keeled, arms IV more strongly so. Protective 
membranes fairly well developed, especially along attenuated part of arms, 
where membrane curves over, partially covering suckers. Arms attenuated at 
tips in males, over about half arm length in female. No sign of hectocotylization 
in males. 

Arm suckers globose, with smooth rings; quadriserially arranged to tips of 
arms in males. Proximally, two median series of suckers much larger than 
lateral series, but on attenuated part of arm all suckers minute and of same 
size. In female, suckers as those of males proximally, but becoming biserial and 
widely spaced over flattened attenuated part of arm. 

Tentacular club slightly recurved, with distal suckers in oblique rows of 
eight, and with nine median suckers variously enlarged. Of these, five much 
larger, other four grading to normal size. Three slightly larger suckers partially 
concealed by reflexed tip of club. Sucker rings broad and nodular, with finely 
dentate inner edge. Protective membranes of club moderately well developed, 
separate proximally. Natatory membrane a little longer than club. 

Shell (Pl. 37c, d, Fig. 5) very narrow, pointed anteriorly, with posterior 
spine directed dorsally. In male specimens from Mogambique, delicate keel 
runs from base of spine and for some distance along dorsal face of shell; dry 
shells show no indication of keel on spine. Dorsal surface of shell with narrow, 
heavily calcified region medially, coloured pink; shell chitinous laterally. 
Distinct broad median ridge, narrowing posteriorly, limited by lateral grooves. 
Whole dorsal surface shows concentric striae, A-shaped. Ventral striated zone 
just over half total length. Striae wavy, anterior border of striated zone angular 
on either side of midline (M-shaped). Median longitudinal groove distinct. 
Inner cone forms free ledge posteriorly (Fig. 5) and has long narrow limbs. 
Outer cone broad and deep posteriorly, forming chitinous wings. Shell thick, 
ventral surface strongly convex; maximum thickness occurring immediately 
anterior to striated zone. 


Remarks 


Detailed structure and possible function of the 'tail' are discussed by 
Massy & Robson (1923) and by Carleton & Robson (1924). 

The male of S. confusa is distinguished from the other ‘doratosepion’ species 
by its ‘tail’-like extension of the fins. The female may be separated from all 
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except S. joubini by the biserial sucker arrangement on the attenuated part of 
the arms. It is distinct from the latter species in that the protective membranes 
on the tips of the dorsal arms are not expanded as they are in S. joubini. 


FRE. > 
9 


J 


Fic. 5. Sepia confusa male (A31402). Detail of posterior end of 
shell, ventral view. 


Sepia incerta Smith, 1916 
(Pls 38a, b, 39a, b. Fig. 6. Tables 20-22) 


Sepia burnupi Hoyle, 1904: 27, pl. I, figs 190, 191 (partim). 

Sepia incerta Smith, 1916: 23, pl. II, fig. 6. Tomlin, 1923: dë Voss, 19625: 248. Adam & Rees, 
1966: 67, pl. 19, figs 114, 115, pl. 41, fig. 241. 

Sepia (Doratosepion) incerta Massy, 1925: 219, pl. XIII, figs 22, 23, 29-36, pl. XIV, figs 40, 43. 

Sepia (Doratosepion) burnupi (non Hoyle) Massy, 1925: 215, pl. XII, figs 12-19, pl. XIV, figs 39, 
41, 42; 1928: 94. Barnard, 1962: 252, fig. 4. 

? Sepia incerta: Turton, 1932: 1. 


Type localities 
Port Elizabeth; Tongaat beach, Natal (shells only). 
Distribution 


Animals: 33° 07'S, 27° 56'E* (East London area) (Barnard 1962: 252) to 
Durban (Adam & Rees 1966: 67). Depth 70-79 m. 


* Not 33? 04’S, 27? 54'E, 27 fm., as stated by Barnard (1962: 252). 
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Shells: ^ Port Elizabeth (Hoyle 1904: 27) to Tongaat beach, Natal (Smith 
1910; 23). 


Material 
S.A.M. A30143, 33° 07’S, 27° 56'E,* 79m; 5 3, 19 
A30480, locality unknown; 2 shells 
S. A.M. Sr, Punta Zavora, Moçambique; 9 shells 
N.M. 956, 957, 958 A, B, Natal coast, in stomach of Ground Shark (det. 
A. L. Massy); 2 3, 2 shells 
N.M.969, 970, Cape Henderson (det. A. L. Massy); 1 9, 3 shells 


Description 


Mature males: mantle elongate, about three times as long as wide. 
Anterior mantle margin produced dorsally, emarginate ventrally. Fins narrow, 
fused posteriorly over tip of mantle. 

Chromatophores densest mid-dorsally, fewer towards fins and sides of 
head; ventrally sparse, forming spots on mantle and, in one large specimen, 
larger spots on funnel. Series of large spots present along dorsal midline of 
each fin. 

Arm lengths unequal (formula 1.4.2 — 3). Dorsal arms longest, modified 
(Fig. 6c): proximal quarter bearing 10-18 normal suckers basally, then 
8-10 suckers on thickened transverse ridges on arm. Above this, protective 
membranes expanded over about half arm length, supported by transverse 
thickenings in the membrane. Membranes joined over inner surface, distal to 
sucker bearing portion of arm; ventral membrane more expanded than dorsal 
one and forming lamella with maximum width of 10-20 mm, about three-fifths 
from arm base. Distal quarter of arm attenuated, with protective membranes 
rapidly reduced towards arm tip. 

Lateral and ventral arms bearing suckers quadriserially arranged almost 
to tips; median suckers larger than lateral suckers, situated on protective 
membranes. Suckers on these arms decrease gradually in size towards tip— 
none enlarged. No sign of hectocotylization on either ventral arm in any males. 

Suckers globose; rings very finely serrated, almost smooth. Skin wrinkled 
immediately adjacent to chitinous rings of suckers. 

Arms joined by shallow web, deepest between arms III and IV; no web 
between ventral pair. 

Tentacular club recurved, bearing numerous small suckers distally in 
obliquely transverse rows of eight. Four or five suckers at proximal end of one 
of the median rows much enlarged. Large club suckers with finely serrated 
rings, small ones with toothed rings. Natatory membrane extends a little 
beyond proximal limit of club; protective membranes separate distally. 

Young male (A30143, MLd 93 mm): dorsal arms shorter than ventral 
arms, but modified to some extent. Protective membranes well developed, 


* See footnote on p. 213. 
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Fic. 6. Sepia incerta. a. Ventral and b. dorsal views of female 

(A30143). c. Right dorsal arm of male; d. detail of posterior 

end of shell (d, A3o143), ventral view. c. Modified after 
Barnard (1962); a. b. and d. original. 
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increasing gradually in width towards distal end, but not forming marked 
lamellate expansions found in mature males. Protective membranes only 3 mm 
wide at maximum width, but already fused over inner surface of arm. On 
proximal two-fifths, 14 normal suckers and 10—12 suckers on transverse ridges. 
Ventral arms relatively shorter than in mature males. 

Females (Fig. 6a, b): small in comparison with large males, but mature. 
Ovary well developed, containing numerous oval eggs. Well developed 
nidamental glands present. Females differ from males in that dorsal arms not 
modified; arm formula variable. Lateral arm pairs not equal in length, unlike 
those of males. Dorsal arms of female with well developed protective membranes, 
but these not expanded into lamellae. All arms of female bear quadriserial 
suckers. Arm tips (less than half arm length) attenuated, bearing quadriserial 
suckers and having well-developed protective membranes folding over inner 
surface of arm. | 

Shell (Pls 38a, b, 39a, b) narrow, elongate, acuminate anteriorly and 
posteriorly. Dorsally with wide chitinous margins and three median longitudinal 
ridges, pink in colour, separated by two longitudinal grooves. Median ridge 
broad anteriorly, narrowing posteriorly; two lateral ridges narrow and 
indistinct anteriorly, but broader and more marked posteriorly. Ventrally with 
shallow longitudinal median groove. Striated zone long and anteriorly convex. 
Striae A-shaped posteriorly, becoming more convex anteriorly. Inner cone with 
long narrow limbs lying at sides of striated zone; inner cone raised posteriorly 
to form ledge over end of striated zone. Centre of this posterior ledge bisected 
by deep longitudinal groove (Fig. 6d). Outer cone forming posterior, chitinous 
wings, and thickened over base of spine. Spine not keeled; directed dorsally. 


Remarks 


The soft parts of Sepia incerta were first described by Massy (1925: 215, 219). 
She described two males as A. burnupi and two females as S. incerta, but a 
re-examination of the shells of these specimens has indicated that in fact all 
four specimens are referable to S. incerta. Barnard (1962: 252) described another 
six specimens of $. incerta under the name S. burnupi. 

S. incerta is distinguished from the other species of the *doratosepion' group 
as follows: The male of S. incerta is characterized by its modified dorsal and 
unmodified ventral arms. The female is distinct from those of S. confusa, 
S. joubini and S. adami in that less than half the arm length is attenuated distally, 
and the suckers on the attenuated part are quadriserial. From the female of 
S. burnupi it can only be separated by the differences in the shells (and the larger 
size of the animals). 

The shell of S. incerta differs from those of S. burnupi, S. joubini and S. adami 
in that the inner cone is raised posteriorly, forming a deep pocket over the end 
of the striated zone, as in A. confusa. It differs from the latter species in having a 
deep longitudinal groove in the centre of the raised posterior portion of the 
inner cone. 
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Sepia burnupi Hoyle, 1904 
(Pl. 38c, d. Figs 7, 8. Tables 23, 24) 
Sepia burnupi Hoyle, 1904: 27, pl. I, figs 188, 189 (partim). Bartsch, 1915: 250. Smith, 1916: 23, 
pl. II, fig. 5. Voss, 19625: 248. Adam & Rees, 1966: 81, pl. 20, figs 127, 128. 
non Sepia burnupi Hoyle, 1904: non pl. I, figs 190, 191 (= S. incerta), non pl. I, fig. 192 (= S. confusa). 
Sepia exsignata Barnard, 1962: 250, fig. 3. 
non Sepia burnupi: Barnard, 1962: 252, fig. 4 (= S. incerta). 
? Sepia burnupi : Turton, 1932: 1. 


Type localities 
Umkomaas, Natal (S. burnupi, shells only); off Umhlanga River, Natal, 
40-48 m (S. exsignata). 
Distribution 
Animals: Off Umhlanga River, Natal (Barnard 1962: 252). Depth 40-48 m. 
Shells: ? Port Alfred (Turton 1932: 1) to Tongaat beach, Natal (Smith 
1916: 23). 
Material 
S.A.M. A2147, Scottburgh, Natal; 9 shells 
A6525, off Umhlanga River, Natal, 40-48 m; 1 3, 1 9 (holotype and 
allotype of S. exsignata) 
N.M.958 C, ? Natal coast; 1 shell 
N.M.4073, off Umhlanga River, Natal, 40-48 m; 1 4$ (paratype of S. exsignata) 


Description 

Mantle elongate oval, anterior margin somewhat produced dorsally, 
emarginate ventrally. Mantle pointed posteriorly. Fins beginning at anterior 
mantle edge, fairly wide. Fins of male drawn out into overlapping points 
posteriorly (Fig. 7b); rounded ventrally and meeting in midline in female 
(Fig. 7a). 

Skin sparsely papillose dorsally over head and mantle, with a series of 
elongate tubercles along fin bases dorsally. Skin smooth ventrally, except for 
longitudinal dermal fold on each side of mantle, between midline and fin bases. 

Colour dark dorsally, particularly between eyes and on that part of mantle 
covering shell; fins pale. Ventral surface pale, but with scattered chromato- 
phores between dermal folds and fins. In addition, female has four oval silvery- 
blue spots dorsally between eyes. 

Arms of female subequal in length, except ventral pair, which a little 
longer. Arm tips somewhat attenuated; arms III and IV keeled. Suckers on all 
arms quadriserial, decreasing in size towards tips. Median series of suckers 
somewhat larger than lateral series. 

In male, dorsal and ventral arms modified. Dorsal arms (Fig. 8e) bearing 
long cirriform processes laterally, and shorter ones on dorsal margin, supporting 
broad protective membranes. Basally, suckers normal and quadriserial, but 
rapidly decreasing in size distally, where cirriform processes extend further 
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Fic. 7. Sepia burnupi, A6525. a. Female (allotype of S. exsignata), 
b. male (holotype of S. exsignata). Left: dorsal and right: 
ventral views. 
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towards midline of arm, until at distal end they alternate medially with minute, 
biserial suckers. Tips of lateral cirri swollen. Distal tip of arm (about 2 mm) 
bare, without suckers or cirri. 

Right ventral arm of male with normal quadriserial suckers over most of 
its length, decreasing markedly in size distally, followed by short bare portion 
of the arm. Tip bearing short cirri, of which dorsal cirri better developed than 
ventral ones (Fig. 8d). There are a few small suckers between the cirri. Left 
ventral arm (Fig. 8c), the hectocotylus, basically like right ventral arm; but in 
second quarter of arm, ventral protective membrane very well developed, 
thrown into folds, and ventral series of suckers absent. 

Lateral arms like those of female, with quadriserial suckers decreasing in 
size towards attenuated arm tips. In both sexes, sucker rings without teeth, 
nodular on upper surface. 

Tentacular club of both sexes slightly recurved (Fig. 8b), bearing small 
suckers in oblique rows of eight, and five suckers greatly enlarged. Two suckers 
at tip larger than their neighbours, partly covered by reflexed tip of club. All 
tentacular sucker rings finely dentate. Protective membranes well developed, 
approximating very closely at base of club, without fusing. Natatory membrane 
only a little longer than club. 

Shell (Pl. 38c, d, Fig. 8a) narrowly elongate, pointed anteriorly and 
posteriorly. Dorsally, shell calcified only along narrow median strip; laterally 
with broad chitinous margins. Calcified region finely granular, coloured pink, 
with fairly well defined median ridge. Posterior spine directed dorsally, not 
keeled. Deep median ventral groove present over whole length of shell. In 
region of striated zone, ventral surface highest at limbs of inner cone, shelving to 
lowest point at median groove, giving ventral surface MM-shape in cross- 
section. Striated zone long, with acuminate anterior border. Striae A-shaped. 
Inner cone has curved around lateral edges of striated zone, covering its sides 
with very thin layer (through which striae can be seen) and having, like 
S. insignis, its limbs lying on the phragmocone and not at its sides. Inner cone 
only very slightly raised posteriorly, not forming ledge. Outer cone fairly 
narrow, but forming wings posteriorly. Shell thickest just anterior to striated 
zone. 


Remarks 


Hoyle (1904: 27) originally described A. burnupi on the basis of five shells. 
Smith (1916: 23), on re-examining these shells, and with additional material, 
separated them into three species, S. burnupi, S. incerta and S. confusa. 

The first animals referred to S. burnupi were two male specimens described 
by Massy (1925: 215), but these in fact pertain to S. incerta. Barnard (1962: 250) 
described two males and one female (S.A.M. A6525, N.M. 4073) as a new 
species, Sepia exsignata. Adam & Rees (1966: 83), going only by Barnard's 
description, suggested that S. exsignata is probably synonymous with S. burnupi. 
The decalcified shell of S. exsignata was examined and, despite its rather poor 
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Fic. 8. Sepia burnupi, A6525. a. Ventral view of shell of female; 
b. left tentacular club of male; c. hectocotylized left ventral arm of 
male; d. tip of right ventral arm of male; e. modified dorsal arm of 
male. c. d. e. Modified after Barnard (1962); a. and b. original. 
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condition, was found to be identical with that of S. burnupi. The two species are 
here formally synonymized. 

The shell of S. burnupi differs from those of S. confusa and S. incerta in that 
the inner cone is low posteriorly and does not form a deep pocket over the end 
of the phragmocone. It differs from S. joubini and A. adami in the M-shape of 
the striated zone, with the raised limbs of the inner cone lying near the peaks 
of the M and by the angular shape of the striae. 

The male of S. burnupi is distinguishable from those of the other species of 
the *doratosepion' group by the modified tips of the ventral arms. The female is 
distinct from S. confusa, S. joubini and S. adami in that the arms are attenuated 
over less than half their length, and the suckers on the attenuated portion of the 
arms are quadriserial; from S. incerta it can be separated only by the shell. 


Sepia joubini Massy, 1927 
(Figs 2, 9. Tables 3, 25, 26) 


Sepia (Doratosepion) joubini Massy, 1927: 161, pl. XVIII, figs 1-10. 
Sepia joubini: Voss, 1962b: 248. Adam & Rees, 1966: 70, pl. 43, fig. 257. 


Type localities 
Tugela River mouth, NW by N ¿ N, 25 km, 66-77 m; Cape Natal, 
W by N, 10,5 km, 99 m. 


Distribution 
Animals: Off Tugela River mouth to Cape Natal (Massy 1927: 161, and 
S.A.M.). Depth 66-134 m. 


Material 

SAM. A30141, off Cape Natal, S 79°E 10,5 km, 99 m; 1 $, 15 2 
A30142, 35 km S of Tugela River mouth, 116-134 m; 1 $, 2 9 
A30172, S 11°E of Tugela River mouth, 29 km, 84-101 m; 4 3,1 9 
431393, off Cape Natal, S 79°E 10,5 km, 99m; 11 3 


Description 

Animals small. Mantle elongate, anterior margin produced dorsally, 
slightly emarginate ventrally. Posterior end pointed. Fins narrow, widening 
somewhat posteriorly, where rounded and separate. 

Skin smooth in most specimens, but some (A30172) have a few dark 
papillae dorsally. Colour pale, with sparse chromatophores. Dark area dorsally 
over shell, and oval orange tubercles at fin bases. Pale silvery-blue areas present 
dorsally in front of and behind eyes, and sometimes also between eyes. These 
silvery regions not visible in all specimens. Ventral mantle surface pale, with 
somewhat darker region between midline and fin base. Also a few tubercles 
present on lateral margin of this area. Head translucent under and on either 
side of funnel, but beige at arm bases. Males with distinct red spot on lateral 
side of each dorsal arm, near base. Smaller red spot present on lateral side of 
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ventral arm, and sometimes small spots also present on other arms. These red 
spots absent in females. 

Arms short (about one-third MLd or less). In males arms subequal in 
length, attenuated only at tips. Suckers on dorsal arms arranged in about 
three pairs basally, then quadriserial to arm tip. Suckers on lateral arms 
arranged in oblique quadriserial rows, except for few irregularly arranged 
suckers basally. Minute suckers on extreme tip of arm biserial for a few rows. 
Right ventral arm bearing large irregularly arranged suckers on basal half; 
suckers much smaller distally, arranged quadriserially. Left ventral arm 
hectocotylized, somewhat longer than its right counterpart. Suckers large 
basally, variously arranged. Distal hectocotylized region obscure and not 
always recognizable as such. Protective membranes expanded and small 
suckers arranged quadriserially but widely spaced over about eight rows. 
Distal tip of arm bearing minute quadriserial suckers. 

In female, lateral arms longer than dorsal and ventral ones. Dorsal arms 
not markedly attenuated, bearing quadriserial suckers separated distally by 
deep median longitudinal groove. Protective membranes very well developed 
near arm tip and folded over inner surface of arm. Lateral arms attenuated 
over about half their length. Proximal part of arm bearing suckers arranged 
quadriserially, except a few irregular ones basally. Distally, suckers become 
minute and biserial, separated by longitudinal groove. Ventral arms not 
attenuated, bearing quadriserial suckers to tips. 

Suckers globose in both sexes, having smooth rings. Dorsal and ventral 
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Fic. 9. Sepia joubini, A30172. Detail of posterior 
part of shell, ventral view. See also Figure 2. 
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arms keeled; interbrachial web highest between lateral arms, absent between 
fourth pair. 

Tentacular club with many small subequal suckers distally in obliquely 
transverse rows of eight, and four median basal suckers greatly enlarged. All 
tentacular suckers with finely toothed rings. Tip of club reflexed, partly 
concealing two somewhat larger suckers. Natatory membrane extending 
beyond club. 

Shells all decalcified, and damaged when removed. Shape of shell (Fig. 2) 
narrow elongate, pointed anteriorly. Indication of median longitudinal ridge 
dorsally; posterior spine present, not keeled, directed dorsally (Fig. 9). Median 
longitudinal groove present ventrally. Striated zone long (about two-thirds 
shell length), convex on either side of median groove, becoming flattened 
posteriorly. Striae convex and wavy, becoming more angular anteriorly. Inner 
cone with long narrow limbs, forming low ledge posteriorly. Outer cone 
forming posterior wings. Shell thickest in region of anterior end of striated zone. 
Not known if peculiar structure at base of posterior spine (Fig. 9) occurs in all 
specimens. 


Remarks 
The specimens A3o141 are topotypes, since they were from the same haul 
as Massy's syntypes (P.F.10715). These topotypes were not seen by Massy. 
Barnard stated in his notes: “the whip-like tips (of the arms, in the female) 


TABLE 3. Sepia joubini females: increase in arm length and 
extent of attenuation of the dorsolateral arm with increase 


in size. 
MLd Arm II Attenuated part 
Length Length % 

(mm) (mm) 
A3o141 26 8 3 37,5 
A30141 28 8 3 37,5 
A3o141 29 8 2 25,0 
A3o141 30 11 5 45,5 
A30141 32 11 4 36,4 
A30142 32 13 7 53,8 
A30141 34 10 4 40,0 
30142 35 14 7 50,0 
À30141 35 13 7 53,8 
Agot41 36 13 7 53,8 
A30141 36 15 IO 66,7 
A3o141 37 14 8 57,1 
A3o141 37 17 9 52,9 
A30172 38 20 12 60,0 
A30141 39 16 9 56,3 
À30141 39 17 9 52,9 
A30141 40 13 7 53,8 
A3o141 43 17 9 52,9 
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begin to develop from 30 mm mantle length; below this length the whip is not 
clearly demarcated from the proximal portion and specimens may be difficult 
to separate from australis. The latter in fact occurred in the same haul. The whip 
becomes longer relatively to the proximal portion, and may become a little 
longer than the latter.’ 

Table 3 shows the extent of attenuation of the dorsolateral arm in females 
of 26 to 43 mm dorsal mantle length. In the smallest females, the tips of the 
lateral arms already show some degree of attenuation, but the suckers on the 
attenuated part are quadriserial. The degree of attenuation of the arm increases 
with growth of the animal, to a mantle length of about 36 mm, then levels off, 
although the increase in arm length with growth appears to be linear. In the 
larger specimens the suckers on the attenuated part of the arm are arranged 
biserially, although this probably corresponds to a crowding of the quadriserial 
condition. 

The ‘australis’ specimens caught in the same haul as S. joubini (A30141) are 
in fact A. adam: (A30149, A31394). In any case, young S. joubini without 
attenuated lateral arms may be distinguished from S. australis by the absence of 
a ‘light organ’ in the mantle cavity, and by the differences in the shells. 
S. australis shells are less narrow and elongate; they have a more marked dorsal 
rib and have a spine with a strong dorsal keel, whereas S. joubini shells have an 
unkeeled spine. The outer cone forms posterior wings in $$. joubini but not in 
S. australis. | 

The male of S. joubini may be distinguished from the other ‘doratosepion’ 
species by the red spots on the arms, the unmodified dorsal arms and rounded 
fins. The female is characterized by the expanded protective membranes 
distally on the dorsal arms. 


Sepia adami n. sp. 
(Fig. 10. Table 27) 
Type locality 
S 79°E of Cape Natal 10,5 km, 99 m. 


Material 
S.A.M. A31394, S 79?E of Cape Natal 10,5 km, 99 m (P.F.10717, 14 December 


1900); 1 9 (holotype) 
A30149, same locality as holotype; 5 9 (paratypes) 


Description 


Only females of this species known. 

Mantle elongate oval, sharply pointed posteriorly (Fig. 10c, d). Anterior 
mantle margin produced dorsally to about anterior level of eyes in large 
specimens (a little less in smaller ones) ; ventrally entire or slightly emarginate. 
Head short and broad. Fins beginning a few mm behind mantle margin, narrow 
and rounded posteriorly, but fused over posterior tip of mantle. 
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Skin sparsely papillose dorsally on head and mantle. Raised lunate 
tubercles along fin bases dorsally. Colour (of preserved specimens) pale cream, 
with somewhat darker region mid-dorsally over shell and over eyes. Scattered 
reddish-brown spots present on arms. Ventral surface pale. Sometimes also a 
line of pale lunate tubercles in this region (not in type specimen). 

Arms subequal in length, joined by shallow web except between ventral 
arms. All arms keeled. Suckers globose, quadriserial on all arms from base to 
tip. The two median series of suckers much larger than the lateral ones; but on 
tips of arms all suckers the same size and markedly smaller than basal suckers. 
Sucker rings smooth. 

Tentacular club (Fig. 10€) short, slightly recurved, with about five median 
suckers enlarged and smaller distal suckers in five to six longitudinal series. 
Two suckers at tip of club slightly larger than their neighbours and partially 
concealed by reflexed tip of club. Rings of large club suckers finely toothed 
distally, those of small suckers toothed right round. Natatory membrane 
broad, extending a little beyond club proximally. Protective membranes 
separate at base of club. 

Shells of all specimens very soft and difficult to remove undamaged. Only 
shell of holotype extracted in reasonably complete state (shell length 59 mm, 
including spine). Unfortunately, this shell is somewhat abnormal, having 
apparently been damaged and repaired, since outgrowth present mid-dorsally, 
corresponding with deep cleft in mid-ventral region. These do not occur in other 
shell examined by dissection. 

Shell (Fig. 10a, b) narrow, elongate, broadest in anterior third, tapering 
sharply towards posterior end. Shell calcified only in median region dorsally; 
calcified part consisting of flat median ridge, broadest anteriorly, narrowing 
posteriorly, and two lateral ridges, narrow and indistinct anteriorly, broadening 
posteriorly to about twice width of median ridge. Posterior part of shell 
somewhat damaged dorsally, but ridges apparently fuse and become less 
distinct in this region. Calcified part of shell pale pink in colour, partially 
rugose. Rest of shell chitinous dorsally. Posterior spine directed dorsally, not 
keeled. 

Striated zone occupies just over half ventral surface of shell. Anterior 
border of striated zone convex, with invagination at median groove. But this 
apparently due to repair outgrowth mentioned above, since anterior border 
A-shaped in other shell. Inner cone forming shallow pocket posteriorly over 
striated zone, but not markedly raised. Limbs of inner cone long and narrow, 
but it is not certain exactly how far they extend. Outer cone widens posteriorly, 
forming small wings. Shell thickest anterior to striated zone. 


Remarks 

These specimens were found in the collection of the South African Museum, 
labelled Sepia australis, and indeed they do superficially resemble this species. 
S. adami differs from S. australis in the following ways: 
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1. The shell is markedly different in that it is more elongate, thicker, has 

posterior wings and a spine without keels. 

2. There is no ‘light organ’ in the mantle cavity. 

3. The arm tips are more slender than in A. australis. 

4. The colour is much paler than that of S. australis and there is no indi- 

cation of an orange band in the region of the fin bases. 

With the six female specimens of S. adam: described above were caught 
eleven males which almost certainly pertain to S. joubini, and have been given a 
separate catalogue number (A31393). The females of S. adam: certainly differ 
from those of S. joubini. In S. adami the suckers on the dorsal arms are clearly 
quadriserial to the tips, whereas in S. joubini females the suckers on the dorsal 
arms appear to be biserial, although in fact they are in very oblique rows of 
quadriserial suckers. Neither are the tips of the dorsal arms provided with 
expanded protective membranes, as in $$. joubini. In the latter species the 
lateral arms are very attenuated over at least half their length, and the suckers 
on the attenuated portion of these arms are biserial. In S. adami the lateral arms 
are not attenuated and bear quadriserial suckers to the tips of the arms. 


Distinctive characters 


I. Tentacular club with unequal suckers 

2. Shell with unkeeled spine and posterior wings 

3. Arms subequal, with quadriserial suckers 

This species apparently falls into the ‘doratosepion’ group, and is most 
closely related to the other species of this group, viz. S. confusa, S. incerta, 
S. burnupi and S. joubini. It differs from the females of all these species in that the 
arms are not attenuated distally. 

Sepia adami has been named after Professor Dr. W. Adam of the Institut 
Royal des Sciences Naturelles de Belgique, in recognition of his extensive work 
on the Sepiidae. 


Sepia australis Quoy & Gaimard, 1832 
(Pl. 40a, b. Figs 1, 3a, 21. Tables 28-30) 


Sepia australis Quoy & Gaimard, 1832: 70, pl. 5, figs 3-7. Hoyle, 1912: 281, fig. 8. Bartsch, 
1915: 250. Smith, 1916: 24, pl. II, fig. 9. Tomlin, 1923: 41. Robson, 1924a: 11. Turton, 
1932: 2. Adam, 1941: 117, pl. IV, fig. 5; 1942: 10; 1959: 149, fig. 10. Voss, 1962b: 248, 252; 
1967: 64. Adam & Rees, 1966: 89, pl. 21, figs 138—142, pl. 45, fig. 270. 

Sepia capensis d'Orbigny, 1845a: 283. Férussac & d'Orbigny, 1835-1848: 278, pl. VII, figs 1-3, 
pl. XII, figs 7-11, pl. XVII, figs 18, 19. Tryon, 1879: 198, pl. 94, figs 440-442. Hoyle, 
1886: 23, 217. Gibbons, 1888: 202. Bartsch, 1915: 250. Thiele, 1920: 438, pl. LII, fig. 14, 
pl. LIII, figs 1-5. 

Sepia sinope Gray, 1849: 106. 

Rhombosepion australe Rochebrune, 1884: 85. Adam, 1944: 223. 

Rhombosepion capense Rochebrune, 1884: 85. Robson, 19245: 641, fig. 24. Adam, 1944: 222. 

Sepia (Doratosepion) australis Massy, 1925: 214. 

Rhombosepion australis: Massy, 1927: 156. 

non Sepia australis: d'Orbigny, 1845a: 294. Férussac & d'Orbigny, 1848: 285, pl. VII, fig. 4. 
Hoyle, 1886: 22, 220. (= S. novaehollandiae). 

non Sepia capensis d'Orbigny, 1826: Gray, 1849: 110 (= S. cultrata). 
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Type localities 
Agulhas Bank (S. australis), Cape of Good Hope (S. capensis), ? China 


(S. 


sinope). 


Distribution 
Animals: South African coast, from 31? 43'S, 16” 13'E (off the Olifants River) 


Shells: 


Material 
S.A.M. 


(Adam & Rees 1966: 89) to S 73°E of Rame Head, 5 km (near 
Port St. Johns) (S.A.M.). 

Red Sea (Rochebrune 1884: 85; Adam 1942: 10, 1944: 222, 
1959: 149). 

Depth 2-459 m. 

South African coast, from Braak River (Namaqualand coast) 
(S.A.M.) to Port Alfred (Turton 1932: 2). 

? China (Gray 1849: 106). 


2727, Kalk Bay; 17 shells 

A8982, Hout Bay, 17-37 m (det. A. L. Massy); 2 d, 3 9, in poor 
condition 

A8984, S 78°W of Lions Head 19 km, 110 m (det. A. L. Massy); 2 A 

A8986, south of Knysna Heads 16 km, 95 m; 25 3, 34 9, 51 juveniles, 
all in poor condition 

A8988, N 48°W of Lions Head 80 km, 422 m; 4 specimens in poor 
condition 

A8992, S 42?W of Cape St. Blaize 17,5 km, 2-6 m (det. A. L. Massy); 
1 9 in poor condition 

A8994, N 87°E of Cape Point lighthouse 15 km, 59 m (det. A. L. 
Massy); 11 specimens in poor condition 

A8997, mouth of Hout Bay, 73-92 m (det. A. L. Massy); 1 9 in poor 
condition 

A29627, 11 km W of Slangkop, 128 m (det. G. L. Voss); 1 3, 19 

A29734, west of Slangkop, 100 m (det. G. L. Voss); 2 9 

A29801, False Bay, 59 m; 1 9 

A29802, False Bay, 59 m; 1 d 

A30148, S 57°W of Cape Point lighthouse 11 km, 147 m; 10 $, 9 9 

A30150, S 54?W of Gericke Point 21,5 km, 79 m; 7 3, 35 Y 

A30151, S 11°W of Great Fish Point lighthouse 5 km, 73 m; 4 4,6 9 

A30152, S 6°E of Cape Infanta 21,5 km, 77; m; 1$, 1? d 

A30153, 33” 04'S, 27° 54. E, 50 m; 4 9, 2 ? 9 

A30154, 34° Ion, 18° 32’E (Buffels Bay), 59-64 m; 6 3, 12 9 

A30155, SE of Cape St. Blaize 9 km, 62 m; 1 9 

A30156, Mossel Bay, 34° 14'S, 22? 23'E, 66 m (det. A. L. Massy); 1 d 

A30157, S 37°W of Cape Hangklip 45,5 km, 183 m; 2 3,4% 

A30158, S 70°W of Cape Infanta 8 km, 64 m (det. A. L. Massy); 1 9 

A30159, S of Knysna Heads 16 km, 95 m; 3 3, 19 
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A30160, S 79?W of Table Mt. 64 km, 459m; 1 3,6% 
A30161, S 16°W of Cape Point light 16 km, 156m ; 2 3,5 € 
A30162, S 34?W of Cape Infanta 30 km, 84 m;1? 3, 1? 9, 2 juveniles, 
all in poor condition 
A30163, S 73°E of Rame Head 5 km, 79 m; 2 3 
A30164, S 62°E of Bird Island light 13,5 km, 72m; 7 $,3 9 
A30165, S 70°W of Cape Infanta 8 km, 64 m (det. A. L. Massy); 
P jM 
A30166, S 20°E of Sebastian Bluff 15,5 km, 73 m; 1 9 
A30167, S 48°W of Cape St. Blaize 43 km, 81-84 m; 2 4$ 
A30168, off Buffels Bay (False Bay), 55 m; 2 $, 49 
A30169, S of Cape St. Blaize 57,5 km, 99 m (det. A. L. Massy); 
5 specimens in poor condition 
A30170, S 37°W of Cape Infanta 7 km, 68m; 1 g, 1 9 
A30171, S 14°W of Gericke Point 8 km, 64 m; 3 9 
A30173, S 6°E of Cape Infanta 21,5 km, 77 m; 2 3, 1 ? € in poor 
condition 
A30175, S 42°E of Cape St. Blaize 9,5 km, 66 m; 2 $,29 
A30190, Salt River power station (Cape Town); 1 9 
A30263, N 87°E of Cape Point lighthouse, 59 m (det. A. L. Massy); 
5 specimens in poor condition 
A30264, S 14°W of Gericke Point 8 km, 64 m (det. A. L. Massy); 
1.3, I 9, in poor condition 
A30266, S 59°E of Sebastian Bluff 13,5 km, 62 m (det. A. L. Massy); 1 3 
A30267, S 34?W of Cape Infanta 30 km, 84 m (det. A. L. Massy); 
I 3, 1 9, in poor condition 
30334, S 11°W of Cape Point 15 km, 149-160 m; 1 Y 
A30504, Bloubergstrand; 1 shell 
A30555, Bloubergstrand; 2 shells 
A30564, Between Strandfontein and Muizenberg; 1 4 
A30604, 32° 24'S, 17? 28'E, 193 m; 13 3, 53 9, all in poor condition 
Ysterfontein beach; 1 shell 
Mossel Bay (south of Slangkop on Cape Peninsula); 22 shells 
Olifantsbosbaai (Cape Point Reserve) ; 7 shells 
Millers Point, Simonstown; 6 shells 
48 km N of Olifants River; 2 shells 
Strandfontein (False Bay); 1 shell 
Bloubergstrand; 1 shell 
Between Strandfontein and Muizenberg; 11 shells 
Namaqualand coast, between Sout and Braak Rivers; 1 shell 
Simonstown ; 2 shells 
Arniston; 2 shells 
Still Bay; 40 shells 
Krom River mouth, Cape St. Francis; 1 shell (broken) 
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Description 

Mantle elongate oval, anterior margin dorsally produced, ventrally entire 
or slightly emarginate. Head short and broad, fins narrow and rounded but 
separate posteriorly. 

Skin smooth. Colour dark purple dorsally on head and mantle, with 
slightly paler area medially over shell, and narrow reddish-brown to orange 
line at bases of fins. This line broadens posteriorly, but not meeting in the 
midline. Fins pale yellow, with small purple spots. Mantle as dark ventrally as 
dorsally, with purple chromatophores more concentrated near fin bases and 
posteriorly on mantle. Fins pale ventrally, without chromatophores; head pale 
ventrally except for some chromatophores on keeled edges of ventral arms. 

Arms subequal in length, joined by shallow interbrachial web, deepest 
between arms II and III, absent between ventral pair. Protective membranes 
fairly well developed, especially at arm bases. Arms III moderately, arms IV 
well keeled. 

Suckers globose, quadriserially arranged, with the two median series much 
larger than the lateral ones. Enlargement of median sucker series more marked 
in male than in female. Arm tips relatively blunt (definitely not attenuated), 
bearing minute suckers still arranged quadriserially. In male, distal suckers 
with long teeth on distal part of rings; rings on proximal suckers smooth on 
arms I and II, finely dentate proximally on arms III and IV. In female, rings 
finely dentate in distal suckers, smooth in proximal suckers. Sucker rings 
nodular on upper surface in both sexes, and adjacent skin of suckers wrinkled. 

Left ventral arm of male hectocotylized over proximal two-thirds: five or 
six normal suckers at base, followed by six to seven rows of minute suckers. 
The two dorsal series of modified suckers arranged in normal positions, but the 
two ventral series merged to form a single series of 12-14 minute suckers 
situated on edge of ventral protective membrane. Distal third of arm normal. 
Modified suckers described by Adam & Rees (1966: 90) as consisting of 
‘13 slightly alternate pairs of smaller ones”. This in fact corresponds to 
6—7 quadriserial rows of suckers, of which two ventral series have merged to 
form a single series, as mentioned above. 

Tentacular club somewhat recurved, with small distal suckers in rows of 
about five. Four median suckers at base enlarged, and two suckers at tip a little 
larger than their neighbours, partially concealed by reflexed tip of club. Large 
suckers with smooth rings, smaller ones finely dentate. All rings broad and 
nodular. Natatory membrane very broad, a little longer than club. Protective 
membranes not meeting proximally. 

Shell (Pl. 40a, b) broadly elongate, somewhat pointed anteriorly, more 
sharply so posteriorly. Posterior spine with dorsal keel, continuing along dorsal 
surface of shell for some distance. Shell with broad median rib dorsally, limited 
on either side by lateral groove. Striated zone long ventrally (about three- 
quarters shell length); striae wavy. Anterior border of striated zone also wavy 
and may be sharply pointed or rounded medially. Ventral surface raised in 
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middle to form broad ridge on either side of distinct median longitudinal 
groove. Lateral to these ridges, shell concave. Inner cone not well developed 
posteriorly but raised to form deep pocket; limbs of inner cone narrow. Outer 
cone narrow, not forming posterior wings. Shell thickest and widest near 
anterior border of striated zone. 


Remarks 

In the past there has been considerable confusion in the naming of this 
species. Sepia australis was first described from a specimen from the Cape of 
Good Hope by Quoy & Gaimard in 1832. Later d'Orbigny claimed that he had 
described the same species as Sepia capensis in 1826, and used the name S. australis 
for an Australian species. Hoyle (1909: 266) could find no confirmation of the 
use of S. capensis prior to 1832, and upheld Quoy E Gaimard's name S. australis, 
renaming A. australis d'Orbigny as Sepia novaehollandiae. 

Regarding Sepia sinope, Smith (1916: 24) remarked: “The name A. sinope 
was substituted by Gray for the S. australis, Q. € G. (non d'Orb.), and he 
quoted a single imperfect shell in the British Museum collection which was 
labelled “China”. No information concerning its acquirement is attached to the 
specimen, and consequently in all probability the locality cannot be relied 
upon. It certainly belongs to the present species’ (i.e. S. australis). 

S. australis is one of the commonest Sepiidae along the coast of the western 
Cape and its shells are found in abundance on the beaches. Turton (1932: 2) 
mentioned that this species is rare at Port Alfred, and indeed not many records 
are known east of Port Elizabeth. 

The University of Cape Town Ecological Survey has a record of S. australis 
from Durban. Unfortunately the animals were discarded and their identity 
cannot be checked. Since S. australis has been confused with S. joubini and 
S. adami in the past, this record remains doubtful. 

Adam & Rees (1966: 89) report a shell from Grahamstown, Natal. But the 
only Grahamstown in South Africa known to the author is in the eastern Cape, 
and is 64 km from the sea. 

Voss (19625: 252, 1967: 64) is mistaken in stating that S. australis is known 
only from southern Africa, since Rochebrune (1884: 85) and Adam (1942: 10, 
1944: 222, 1959: 149) have reported this species from the Red Sea. The 
occurrence of S. australis in China (Gray 1849: 106) is doubtful (see above). 


Sepia tuberculata Lamarck, 1798 
(Pls 39c, d, 40c, d. Fig. 11a. Tables 4, 31-33) 


Sepia tuberculata Lamarck, 1798: 130; 1799: 9, pl. I, figs I^-8; 1822: 668; 1845: 372. Bosc, 
1802: 45. Montfort, 1805: 274, pl. vii, figs 1-6. Blainville, 1825: 368, pl. I, fig. 2; 1827a: 
figs 2-6; 1827b: pl. 1, figs 2-6. Deshayes, 1832: 945. Férussac & d'Orbigny, 1835-1848: 
277, pl. VI, figs 1-4. d'Orbigny, 1845a: 281; 1845[-47]^: pl. 3, fig. 115; 1845[-47]c: pl. 3, 
fig. 11. Hoyle, 1886: 24, 217. Gibbons, 1888: 202. Smith, 1903: 356. Adam, 1941: 113, 
pl. III, fig. 8. Voss, 19625: 248. Adam & Rees, 1966: 106, pl. 26, figs 169, 170, pl. 27, 
figs 171, 172, pl. 28, figs 173, 174, pl. 44, figs 265, 268. 
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? Sepia mammilata Leach, MS. Férussac & d'Orbigny, 1835-1848: 277 (S. mamillata), pl. IVbis 
(S. mammilata). 

Spathidosepion tuberculatum Rochebrune, 1884: 93, pl. IV, fig. 3. Adam, 1944: 226. 

Hemisepius (?) tuberculatus Smith, 1916: 25. 

non Sepia tuberculata: Férussac & d'Orbigny, 1835-1848: non pl. XVII, figs 19-15. Steenstrup, 
1875: IV, pl. I, figs 20, 21, pl. II, fig. 6. Hoyle, 1910: 265, figs 9, 10, pl. Va, figs 4-14. 
(2 S. papillata). 


Type locality 
? 


Distribution 
Animals: Melkbosstrand (S.A.M.) to Knysna (U.C.T.). Depth 0-3 m. 
Shells: Kommetjie, Cape Peninsula to Nature's Valley (S.A.M.) and 
Malagasy (Adam, 1941: 114). 
Material 
S. A.M. A29781, Mossel Bay; 1 9 
A29867, Strandfontein; 1 9 
A30121, David's Kraal (near Cape Hangklip); 1 4 
A30123, Simonstown Harbour, 3 m; 1 9 
A30139, locality unknown; 1 Y 
A30180, Melkbosstrand; 1 9 
A30279, locality unknown; 1 4 
A30485, Simonstown; 1 shell (of juvenile) 
A30493, Simonstown; 1 shell 
A30500, Gordon's Bay; 2 shells 
A30511, Dalebrook; 2 9, 1 juvenile ? 9 
30559, Dalebrook; 1 9 
A30600, Millers Point, Simonstown; 2 $ 
31235, locality unknown; 1 4 
Nature's Valley; 6 shells, discarded 
Between Strandfontein and Muizenberg; 3 shells 
Millers Point, Simonstown; 3 shells 
Betty's Bay; 1 shell 
Strandfontein (False Bay) ; 1 shell 
Kommetjie; 1 shell 
Die Kelders; 1 shell, discarded 
? Cape Agulhas; 4 shells 
? Milnerton; 2 shells 
? Pearly Beach, S of Gansbaai; 4 shells 
? Die Kelders; 1 shell 
? 11 km NW of Cape Agulhas; 7 shells 


Description 

Mantle short and broad, anterior mantle margin convex dorsally (not 
produced), ventrally entire; mantle rounded posteriorly. Fins wide, beginning 
a few mm behind anterior mantle margin, rounded but separate posteriorly. 
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Skin densely tuberculate on dorsal surface of head, arms, mantle and fin 
bases. Ventral surface smooth except for large oval wrinkled area on each side 
of mantle and on ventral surfaces of fourth arms. Colour dark purple dorsally, 
pale buff ventrally. 

Arms subequal in length, about half dorsal mantle length. Tips of all arms 
except ventral pair attenuated. Interbrachial membrane present, except 
between ventral arms. Arms III and IV keeled. 

Suckers not globose; with finely dentate horny rings. Protective membranes 
well developed. Suckers quadriserial on all arms to tips. 

Left ventral arm of male hectocotylized basally. Dorsal series of suckers 
normal, but the two ventral series are widely separated from these by a broad 
naked area with transverse ridges. Distal half of arm normal. 

Tentacular club long, slightly recurved, bearing small distal suckers 
arranged in very oblique rows of eight. Four or five median suckers enlarged. 
Suckers at tip of club no larger than their neighbours. Horny rings of large 
suckers smooth, those of small suckers dentate. Protective membranes meeting 
proximally. Natatory membrane extending a little beyond club. 

Shell (Pl. 40c, d) oval but somewhat angular anteriorly. Dorsal surface 
finely granular. Median ridge faint or absent. No posterior spine or knob, but 
only a small hump present in this position. No distinct median groove ventrally. 
Striated zone long, striae wavy with overall convex shape. Inner cone com- 
pletely reflexed and fused to outer cone, but not well developed posteriorly; 


Fic. 11. Comparison of tentacular clubs of a. Sepia tuberculata 
(A30139) and b. S. papillata (30124). 
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limbs of inner cone long and narrow. Outer cone broad laterally, narrowing 
sharply posteriorly so that inner cone almost reaches posterior margin of shell. 
Shell generally very thin, ventral surface flat or slightly concave. 

Several shells (indicated with query in list of material) (Pl. 39c, d), found 
on beaches, with markedly longer striated zone, and sometimes also with 
somewhat wider outer cone. 


Remarks 

This species was synonymized with A. papillata by Férussac & d'Orbigny 
(1835-1848: 277), but the two were rightly separated by Rochebrune (1884: 
93-95). Hoyle (1910: 267), following Férussac & d'Orbigny's synonymy, 
described a specimen of S. papillata under the name S. tuberculata. In fact the 
differences between the two species are quite clear (Table 4), the most marked 
being the relative sizes of the large tentacular suckers. The two specimens 
mentioned by Steenstrup (1875: IV) almost certainly also pertain to 
S. papillata (cf.). 

Adam (1941: 114) has mentioned a specimen of S. tuberculata from Port 
Dorey, New Guinea. The correctness of this locality is doubtful (Adam, 
personal communication), and has not been included in the distribution lists. 

The wrinkled areas on the ventral surfaces on the mantle and fourth arms 
are apparently used to hold on to a hard substratum such as rocks. S. tuberculata 
kept in aquaria have been observed to use these wrinkled areas to cling to the 
glass walls. 


TABLE 4. Comparison of Sepia tuberculata with S. papillata. 


S. tuberculata S. papillata 

Dorsal mantle margin Convex Produced 

Tips of arms I-III Attenuated Not attenuated 

Tentacular Large Diameter less than width Diameter approximately equal 

club suckers of tentacular club to width of tentacular club 
Protective Joined proximally Separate proximally 
membranes 

Shell Dorsal No median ridge; no | Median ridge and posterior 
surface posterior knob knob present 
Ventral Flat or concave; no dis- Convex; median groove 
surface tinct median groove present 
Inner Not well developed pos- Well developed posteriorly; 
cone teriorly; limbs narrow limbs usually broad (but see 

description) 


Thickness Mean 6,6% shell length Mean 10,1% shell length 
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The shells with an exceptionally long striated zone (70,0-88,5% shell 
length) show no other differences from those of S. tuberculata (striated zone 
54,1-73,9% shell length) and may constitute an extension of the known range 
of striated zone length for this species, or may be distinct. No decision can be 
made on their status until the soft parts can be studied. 


Sepia papillata Quoy & Gaimard, 1832 
(Pl. 41a-d. Figs 11b, 12. Tables 4, 34-37) 


Sepia papillata Quoy & Gaimard, 1832: 61, pl. I, figs 6-14. Férussac & d'Orbigny, 1835-1848: 
pl. III*er, figs 1-5. Bartsch, 1915: 250. Tomlin, 1923: 40 (partim). Massy, 1925: 211; 
1928: 92. Turton, 1932: 1. Adam, 19392: 55, pl. III, fig. 6; 1941: 112. Voss, 19626: 248, 251. 
Adam & Rees, 1966: 108, pl. 28, figs 175-178. 

Spathidosepion papillatum Rochebrune, 1884: 94. Adam, 1944: 226. 


Sepia tuberculata (non Lamarck) Férussac & d'Orbigny, 1835-1848: pl. XVII, figs 13-15. 
Steenstrup, 1875: IV, pl. I, figs 20, 21, pl. II, fig. 6. Gibbons, 1888: 202. Hoyle, 1910: 
265, figs 9, 10, pl. Va, figs 4-14. 

non Sepia papillata: Smith, 1916: 22, pl. II, figs 1, 2 (— S. simoniana). 


Type locality 
Cape of Good Hope. 


Distribution 
Animals: Lüderitzbucht (Angra Pequena) (Hoyle 1910: 265) to Natal coast, off 
Tugela River and Umvoti River (Massy 1928: 92). Depth 26-127 m. 
Shells: Orange River mouth (S.A.M.) to ? Tongaat, Natal (Tomlin 
1923: 40). 
Material 
S.A.M. A30118, Woodstock power station, Cape Town; 2 3 (one shell missing) 
A301 19, S 62—79°E of Bird Island lighthouse 15 km, 73-48 m; 1 Y 
(shell missing) 
430120, Woodstock power station, Cape Town; 1 4$ 
A30124, locality unknown; 1 9 (shell missing) 
A30136, S 87°E of Cape St. Blaize 9 km, 51 m; 1 9 
A30137, Hout Bay, 37-73 m; 1 3 
A30138, N 3°E of Green Point lighthouse 4 km, 40 m; 1 g 
A30140, S 8-17°E of Maalgaten River mouth 11-14 km, 61-64 m; 1 9 
A30476, Bloubergstrand; 1 shell 
A30482, S 62—79°E of Bird Island lighthouse 15 km, 73-48 m; 1 shell 
A30497, locality unknown; 1 shell 
Ago507, Elandsbaai beach, after red tide; 2 $,2 9 
A30509, Elandsbaai beach, after red tide; 1 3 
430553, Orange River mouth; 2 shells 
430554, Bloubergstrand; 1 shell 
A31250, Castle Rock, False Bay; 1 3 
Ysterfontein; 1 shell 
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Nature's Valley; 1 shell, discarded 

Between Strandfontein and Muizenberg; 14 shells 
Mossel Bay (S of Slangkop on Cape Peninsula); 1 shell 
Olifantsbosbaai (Cape Point Reserve); 1 shell 

Millers Point, Simonstown; 2 shells 

48 km N of Olifants River; 4 shells 

Strandfontein (False Bay) ; 6 shells 

Betty's Bay; 1 shell 

Umngazana River mouth, west Pondoland; 2 shells 
Muizenberg; 2 shells 

Kommetjie; 4 shells 

Milnerton beach, Cape Town; 2 shells 

Namaqualand coast, between Sout River and Braak River; 1 shell 
Still Bay; 8 shells 

Simonstown ; 2 shells 

Arniston; 2 shells 

Die Kelders; 3 shells, discarded 

Krom River mouth, Cape St. Francis; 32 shells 


Description 


Mantle broadly oval, anterior margin somewhat produced dorsally, 
slightly emarginate ventrally. Fins broad, beginning a few mm behind mantle 
margin; posteriorly rounded and separate. 

Skin tuberculate dorsally and laterally on head, arms and mantle, but 
smooth ventrally except for two large wrinkled patches on mantle, and smaller 
patches along ventral surfaces of fourth arms, as in S. tuberculata. Colour dark 
reddish-brown to purple dorsally on tuberculate surfaces, pale ventrally with 
scattered chromatophores, which are somewhat more dense on fins. 

Arms subequal in length, about 509; MLd; arms I to III attenuated over 
about distal quarter. All arms keeled, and joined by fairly deep interbrachial 
web, which may attain half arm length. 

Suckers not globose; with finely toothed chitinous rings. In the female, 
suckers quadriserial arranged on all arms. Suckers on attenuated arm tips 
minute, but still quadriserial. In the males, suckers quadriserial over most of 
arm, but attenuated tip broader and flatter than in female, and minute suckers 
arranged in eight series. Ventral arms not much attenuated at tips, but suckers 
also show multiplicity, although less extensively than on other arms. 

Left ventral arm of male hectocotylized proximally. Basally about 
13 suckers arranged normally, followed by modified region, consisting of eight 
quadriserial rows of suckers. In this region the two dorsal series are separated 
from the two ventral series by a naked region with transverse ridges. Modified 
suckers described by Massy (1925: 212) as ‘15 rows of diminutive suckers placed 
2 in a row, in zigzag order, with shallow grooves between them’. This in fact 
corresponds with a quadriserial condition in which two series come close 
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Fic. 12. Sepia papillata male, A30137. 
Ventral view to show wrinkled areas on 
mantle and ventral arms. 


together (on either side of median grooved section of arm) until apparently 
forming single longitudinal zigzag series on each side. Suckers normally 
quadriserial distally, but at arm tip (which is slightly attenuated), minute 
suckers arranged in oblique rows of eight. 

Tentacular club long, bearing small distal suckers in oblique rows of eight. 
Four suckers enlarged medially; of these, the middle two extremely large, with 
diameters equal to width of sucker-bearing surface of club. Chitinous rings of 
large suckers smooth, those of small suckers dentate. Protective and natatory 
membranes very well developed; protective membranes not meeting basally, 
natatory membrane extending a little beyond club. 

Barnard (unpublished notes) discovered that there are two forms of shells 
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belonging to A. papillata. Both shell forms (Pl. 40a-d) broadly oval, tapering 
somewhat anteriorly. Dorsal surface rugose, with faint, broad median ridge, 
broadening anteriorly. Usually no spine posteriorly, but a broad rounded knob 
present. In a few shells, however, this knob continues as small spine lying close 
to shell surface and thus directed ventrally. Spine not exceeding posterior 
margin of shell. Striated zone long ventrally, with narrow smooth area on either 
side of it anteriorly. Striae wavy, with overall A-shape. Median longitudinal 
groove distinct. Shape of inner cone different in the two forms, but completely 
reflexed and fused to outer cone in both. Outer cone broad laterally. Inner cone 
frequently (but more often in form A than B) drawn out posteriorly, almost 
reaching edge of shell, as in S. simoniana. 

Shell form A (Pl. 40a, b) with broad inner cone; difficult to distinguish 
from A, simoniana in extreme cases. Phragmocone of this form generally thicker 
at anterior region of striated zone, on either side of midline. Shell form B 
(Pl. 40c, d) differs in that inner cone narrow and thicker, with limbs forming 
narrow raised ridges, as in S. tuberculata. Phragmocone generally thinner than in 
form A, but always convex to some extent. 


Remarks 


As mentioned above, the animals of this species have frequently been 
confused with those of S. tuberculata, but they are in fact distinct (see Table 4). 

Of the two shell forms, form A (having a broad inner cone) markedly 
resembles the shell of S. simoniana, but the animals differ primarily in that 
S. simoniana has a tentacular club with numerous subequal suckers, and has a 
smooth skin, whereas A. papillata has a tentacular club with very unequal 
suckers, and has a tuberculate skin. Shell form B of S. papillata closely resembles 
the shell of S. tuberculata, but the differences between the two species are as 
listed in Table 4. A comparison of the relative dimensions of shell forms A and B 
of S. papillata revealed no statistically significant differences. The present 
collection includes six male and four female animals having shells of form A, 
and only two males with shells of form B. No differences could be found 
between the animals having either shell form, and all undoubtedly belonged to 
S. papillata. The significance of these shell forms is at present unknown, but they 
may reflect a relationship with S. simoniana on the one hand and A. tuberculata 
on the other. 

Steenstrup (1875: IV) mentioned two specimens (male and female) of 
Sepia which he thought to be S. tuberculata. He illustrated the buccal view of the 
female (pl. II, fig. 6), suckers (pl. I, fig. 21) and an arm with minute suckers at 
the tip arranged in eight series (pl. I, fig. 20). As S. tuberculata and S. papillata 
have so often been confused, we may assume that Steenstrup's specimens could 
belong to either species, since neither tentacular club nor shell were illustrated. 
But of these two species only the male of S. papillata has the minute suckers at the 
tips arranged in eight series. Hence the male specimen was almost certainly 
S. papillata, and presumably the female belonged to the same species. 
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As mentioned above, Hoyle's (1910: 265) three female specimens, described 
as S. tuberculata, were in fact S. papillata. This can clearly be seen from his figures 
(pl. IVa, figs 4-6). In the description, Hoyle said that the arms are about as 
long as the mantle, but according to his measurements, they are only half as 
long, as also in the present specimens. 

The description of S. papillata shells given by Smith (1916: 22) could cover 
both S. papillata and S. simoniana, and indeed he stated that *It should be noted 
also that the limbs of the inner cones are rather variable. Sometimes, as in the 
Astrolabe figure, they do not expand much posteriorly. On the contrary, in some 
specimens they spread considerably, and become rather pointed posteriorly.’ 
The shell in Smith's figure (pl. II, fig. 1) is that of S. simoniana. Unfortunately, 
he does not give a list or the number of specimens examined, but mentions only 
that there were shells from Port Elizabeth (Ponsonby, Spencer) and Tongaat 
beach, Natal (Burnup). One of the specimens presented to the British Museum 
by Spencer was 134 mm long and 60 mm wide. 

Adam (1941: 113) lists one of Smith's specimens (length 134 mm, width 
45%* length) from Port Elizabeth in a table of measurements of S. papillata 
shells, but does not mention a shell from Port Elizabeth in his list of material 
examined. 

Adam & Rees (1966) do not include Smith (1916) in the synonymy for 
S. papillata, but included in the list of material for S. stmoniana are three shells 
from Port Elizabeth (Ponsonby) and three shells (of which one is doubtful) 
from Port Elizabeth (Spencer). These are presumably the same shells as 
originally examined by Smith. Of the specimens donated to the British Museum 
by Spencer, one shell is recorded by Adam & Rees as being 137 mm long, with 
a width of 44% of the length. This must be the shell measured by Smith. 
Presumably Adam reconsidered his opinion of 1941 of Smith's specimens, and 
now considers them all to pertain to S. simoniana. Adam & Rees (1966: 109) 
in fact state that the shell figured by Smith (1916, pl. II, figs 1, 2) as S. papillata 
belongs to S. simoniana. 

Tomlin's (1923: 40) localities listed for S. papillata were obviously quoted 
from Smith (1916), and thus refer to S. simoniana (with the exception of Quoy & 
Gaimard's locality of the type of S. papillata). 

Massy (1925: 211) is the only author to have previously described a male of 
S. papillata, but she does not mention the presence of multiplicity of the suckers 
on the arm tips. Since this condition occurs in all the present male specimens, 
Massy probably overlooked it in hers. 

Voss (19625: 251) was mistaken in saying that S. papillata ‘was not reported 
from South Africa by either Massy or Robson and may be an uncommon 
species”. S. papillata was described by Massy in 1925, and mentioned again in 
1928. In fact the species appears to be very common, at least around the 
western Cape, since the shells are commonly washed up on the beaches. 


* Not 5795 (Adam, personal communication). 
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Sepia simoniana Thiele, 1920 
(Pl. 42a, b. Tables 38-40) 
Sepia simoniana 'Thiele, 1920: 436, pl. LII, figs 5-13. Odhner, 1923: 7. Tomlin, 1926: 285. 
Voss, 19625: 248, 250. Adam & Rees, 1966: 109, pl. 29, figs 179-182, pl. 42, fig. 254. 
Sepia natalensis Massy, 1925: 212, pl. XI, figs 1-11, pl. XIV, fig. 37. 
Sepia tuberculata (non Lamarck) Gray, 1849: 101, 102. 
Sepia papillata (non Quoy & Gaimard) Smith, 1916: 22, pl. II, figs 1, 2. Tomlin, 1923: 40 (partim). 


Type localities 
Simons Bay (S. simoniana) ; 25,5 km NE of Bird Island (S. natalensis). 


Distribution 
Animals: Simons Bay (Thiele 1920: 436) to off Tugela River (S.A.M.). 
Depth 14-134 m. 
Shells: ` 48 km N of Olifants River mouth (S.A.M.) to Tongaat -— Natal 
(Smith 1916: 22). 
Material 
S. A.M. A30127, locality unknown; 1 3 
A30132, 34° 1258, 18 30 E, 40 m; 1 9 
A30133, Simons Bay; 1 9 
A30134, locality unknown; 1 Y 
A30135, 35 km S of Tugela River mouth, 116-134 m; 1 9 
A30179, Millers Point, Simonstown; 1 juvenile 
A30498, Table Bay; 1 shell 
A30499, Still Bay; 1 shell 
A31239, Sunny Cove, False Bay, 14 m; 2 juveniles 
A31251, Castle Rock, False Bay; 2 3 
Between Strandfontein and Muizenberg; 4 shells 
Simonstown ; 2 shells 
48 km N of Olifants River mouth; 1 shell 
Betty's Bay; 2 shells 
Strandfontein (False Bay); 2 shells 
Umngazana River mouth, west Pondoland; 4 shells 
Still Bay; 15 shells 
Arniston; 4 shells 
Die Kelders; 1 shell, discarded 
Krom River mouth, Cape St. Francis; 46 shells 


Description 

Mantle broadly oval, anterior mantle margin somewhat produced dorsally, 
entire ventrally. Fins fairly narrow, beginning a few mm behind anterior mantle 
margin, rounded and separate posteriorly. 

Skin very finely papillose dorsally on head and mantle. Skin somewhat 
wrinkled ventrally on mantle in some specimens, but this is possibly due to 
preservation. One juvenile (A30179), however, has distinct wrinkled oval 
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patches ventrally on mantle, as in S. papillata and S. tuberculata. Wrinkled areas 
usually also present on ventral surfaces of fourth arms. Colour pinkish-brown 
dorsally, pale ventrally, with sparse chromatophores, except for two slightly 
darker regions on either side of midline, beginning at anterior mantle margin 
and fading towards posterior. 

Arms subequal in female, about half dorsal mantle length, with third arms 
a little longer than others. In males, arms unequal in length, of formula 3.2.1.4. 
All arms except ventral pair somewhat attenuated over about distal quarter. 
Depth of interbrachial web approximately half arm length, except between 
ventral pair, where web absent. Third and fourth arms keeled. 

Suckers on all arms quadriserial to tips; suckers largest about one-third 
from arm base, then decrease in size to tips, where they suddenly become 
minute. On fourth arms, although tips not attenuated, distal suckers also 
minute. Rings of large suckers smooth, those of smaller ones very finely dentate. 
Suckers of male more globose than those of female. 

Left ventral arm of male hectocotylized proximally. About five to nine 
normal suckers at base of arm, followed by modified region, where two dorsal 
series of suckers smaller than usual and separated from the two ventral series by 
naked region with transverse ridges. Suckers in the two ventral series minute. 
Distal half of arm normal. According to Thiele's (1920: 438) description of the 
hectocotylus, second longitudinal series of suckers almost lacking in modified 
region, although in one specimen this absence was less extensive. But in 
the present specimens, second series of suckers complete, though smaller, 
and it seems probable that in Thiele’s specimens some suckers were lost after 
capture. 

Tentacular club very long, occupying about half length of tentacle. Club 
bears very many minute subequal suckers, and four (not two, as stated by Voss 
19625: 250) somewhat larger suckers, partly concealed by reflexed tip of club. 
Protective membranes very well developed, also bearing suckers, except at 
outer edge. Rings of small suckers with well defined teeth; those of four larger 
suckers at tip of club smooth. Protective membranes joined basally. Natatory 
membrane well developed, somewhat shorter than club. 

Shell (Pl. 42a, b) broadly oval, tapering a little anteriorly. Dorsal surface 
finely granular. At most a faint indication of median longitudinal ridge dorsally, 
broadening anteriorly. Longitudinal grooves on either side of median ridge 
ill defined. Spine absent posteriorly, but broad knob present, sometimes 
tapering into small point, but not attaining posterior margin of shell. Striated 
zone long, about two-thirds shell length. A narrow smooth area present on 
either side of striated zone. Striae wavy, with overall A-shape. Deep median 
longitudinal groove present ventrally, with convex striated zone on either side. 
Striated zone most strongly convex near its anterior end. Inner cone well 
developed, reflexed and fused to outer cone. Limbs of inner cone very broad, 
usually narrowing suddenly anteriorly, giving characteristic shape. Inner cone 
drawn out posteriorly, almost reaching posterior margin of shell. In some shells, 
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however, anterior narrowing of limbs not as sharp, and these shells are difficult 
to separate from those of S. papillata form A. 


Remarks 
As has been pointed out above, shell form A of S. papillata is very similar 


to that of S. simoniana, but the animals differ markedly. 

A shell from the Cape of Good Hope, identified by Gray (1849: 102) as 
S. tuberculata, belongs in fact to S. simoniana, according to Adam & Rees (1966: 
109), who re-examined the shell. 

As mentioned above, the specimens described by Smith (1916: 22) as 
S. papillata are probably S. simoniana. 

S. simoniana Thiele and S. natalensis Massy are indubitably synonymous, as 
has already been remarked by Voss (1962b: 251) and by Adam & Rees 
(1966: 109). 


Sepia angulata n. sp. 


(Pls 44d, 45a-d. Table 41) 


Type locality 
Bloubergstrand (shells only). 


Distribution 
Shells: Bloubergstrand to Still Bay (S.A.M.). 


Material 
S.A.M. A31317, Bloubergstrand (coll. Roeleveld, 9 November 1969); 1 shell 
(holotype) 
A31318, Milnerton beach (coll. Kensley, 29 January 1969); 3 shells 
A31319, Still Bay (coll. Du Preez, April 1969); 2 shells 
A31320, Still Bay (coll. Du Preez, October 1969); 3 shells 
A31395, Bloubergstrand (coll. Roeleveld, 9 November 1969); 3 shells 


Description 

Only shells of this species known. 

Shell (Pls 44d, 45a-d) broadly oval, rounded anteriorly and posteriorly. 
Dorsally, part of dorsal shield covering phragmocone clearly distinguishable 
from outer cone: the former brown in colour; the outer cone white. Dorsal 
surface finely granular, becoming somewhat more coarsely so posteriorly; 
entire dorsal surface with iridescent sheen. Faint indication of dorsal longitudinal 
rib, widening anteriorly. No posterior spine or knob. 

Ventrally, striated zone fairly short, flat from side to side,* except at 
extreme lateral edges, which are slightly rounded. Striated zone rises rapidly 
from posterior to anterior. Then smooth zone, also flat, descends sharply 
towards anterior, forming distinct obtuse angle between striated and smooth 
zones (Pl. 44d). A number of shallow grooves radiate over striated zone from 


* [n one specimen (A31319, length 63 mm) the striated zone is concave. 
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posterior end in holotype; median longitudinal groove no more distinct than 
others. Striae wavy over the grooves, with overall convex shape. In some shells, 
however, radiating grooves less distinct than median groove, and in these 
shells, striae more regularly convex. 

Inner cone completely reflexed, fused to outer cone; posteriorly well 
developed, forming transverse ridge. Limbs of inner cone broad, as in S. papillata 
form A. Outer cone very broad and deep laterally and posteriorly, giving shell 
its characteristic tubby shape. Slight fold present in outer cone on each side, 
near posterior end, from inner cone to margin. 


Remarks 

This species somewhat resembles S. papillata and S. simoniana, but the shell 
of S. angulata is somewhat shorter and broader, differing also in that the median 
ventral groove is indistinct, and the striated zone and last loculus are remarkably 
flat and form an angle at the point of meeting, about halfway along the shell. 
S. angulata differs from S. tuberculata in that it is relatively broader, the phragmo- 
cone is much thicker, particularly at the anterior end of the striated zone, and 
the outer cone is much broader posteriorly. The inner cone is also more strongly 
developed in A. angulata. 

S. angulata has been so named after the angle formed between the striated 
and smooth zones in lateral view (angulatus, L. —angular). 


Distinctive characters 
I. Shell very broad (50-60% length) 
2. Obtuse angle between striated and smooth zones, in side view 
3. Both striated zone and smooth zone very flat from side to side 


Sepia hieronis (Robson, 1924) 
(Pl. 43a-d. Fig. 13. Tables 5, 42-44) 
Sepia acuminata Smith, 1916: 21, pl. II, fig. 4 (partim). 
Sepia sp. A Robson, 1924a: 13. 
Rhombosepion hieronis Robson, 19245: 645, pl. II, figs 9, 11. Massy, 1927: 158. 
Sepia hieronis Voss, 1962b: 248, 251; 1967: 64. Adam & Rees, 1966: 112, pl. 30, figs 187, 188, 
pl. 43, fig. 262. 
Type localities 
Sus. Pickle, Sta. 2: 33° 03 S, 17° 42'E, 215 m 
SIGNAT a "52 Oo,  E, 990 Mm 
Sta, TU. 42 79989. T7 20 E; 231 m 
Sta. 33: og re 17° 25 B; 275 m 
Distribution 
Animals: West coast: 30° 13'S, 15° 18'E* (Adam & Rees 1966: 112, g) to 
west of Slangkop (Voss 1967: 64). Depth 43-457 m. 
East coast: Monte Belo, Mocambique (S.A.M.). Depth 431—459 m. 
Shells: Bloubergstrand (S.A.M.) to Tongaat beach, Natal (Smith 1916: 21). 


* Not 30? o9'S, 19? 02’E, as stated by Adam & Rees. 
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Material | | l 
S.A.M. Agooo, 8o km N 42°W of Lions Head, 422 m (det. A. L. Massy); 
I g, 1 juvenile, in poor condition 
A29728, west of Slangkop, 250 m (det. G. L. Voss); 1 d$ 
A30145, locality unknown; 1 9 
A30146, S 76°W of Lions Head 45 km, 257 m; 1 Y 
A30260, N 48°W of Lions Head 80 km, 422 m (det. A. L. Massy); 
2 specimens in poor condition 
A30268, N 51°W of Lions Head 75 km, 321 m (det. A. L. Massy); 
I j in poor condition 
A30563, 34° 04'S, 17° 45'E, 275 m; 1 d 
A31243, 32° 15'S, 17? o8'E, 283 m; 1 A 
A31405, Monte Belo, Moçambique, 25° 35'S, 33° 30'E, 431-455 m; 1 g 
A31406, Monte Belo, Moçambique, 25° 35'S, 33° 30'E, 440-459 m; 1 g 
A31407, Monte Belo, Moçambique, 25° 35'S, 33? 30'E, 459 m; 1 d 
Mossel Bay (S of Slangkop on Cape Peninsula); 19 shells, broken 
Olifantsbosbaai (Cape Point Reserve) ; 1 shell, broken 
Millers Point, Simonstown; 1 shell, broken 
Bloubergstrand; 2 shells, slightly damaged 


Description 


The specimens previously described by Massy (1927: 158) now very 
shrivelled and cannot be measured or properly examined. Remaining specimens 
(seven males and one small female) in good condition. 

Mantle ovate, anterior mantle margin produced to fairly sharp point 
dorsally between eyes in males, less strongly produced in small female (about 
half as much as in males). Ventrally, anterior mantle margin entire in males, 
emarginate in female. Fins narrow, beginning a few mm behind mantle margin, 
rounded and separate posteriorly. 

Colour generally mottled reddish-brown dorsally (but in two males and in 
female chromatophores contracted to small spots on pale background). Mantle 
ventrally pale in middle, somewhat darker laterally towards fin bases, where 
chromatophores more dense. Skin sparsely papillose dorsally on head and 
mantle in female; smooth in males. 

Arms generally shortest dorsally, longest ventrally, having formula 4.3.2.1, 
but varying somewhat in different specimens (female measured by Adam & 
Rees 1966: 113, had subequal arms). Interbrachial web present, except 
between ventral arm pair, and is deepest between arms II and III. 

In males, dorsal arms attenuated over about distal third, bearing biserial 
suckers gradually diminishing in size towards tips, where suckers minute. 
Sucker arrangement on lateral arms very characteristic. On dorsolateral arms, 
suckers of basal two-thirds biserial, sometimes becoming somewhat irregularly 
arranged or even quadriserial for a few rows on middle third of arm, then three 
to five pairs of greatly enlarged suckers. Of these, middle ones have diameter 
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Fic. 13. Sepia hieronis male, A30563. a. Ventral view; b. dorsal view; c. hectocotylus; d. sucker 
from the base of a lateral arm, diameter about 1 mm; e. one of the suckers distal to the enlarged 
suckers on arms II to IV, diameter about 1 mm; f. one of the enlarged suckers on the distal 
part of the hectocotylus, diameter about 1 mm; g. enlarged sucker from one of the lateral arms, 
diameter about 2 mm; h. oral view of sucker from the tentacular club, diameter about 0,2 mm. 


about twice that of basal suckers. The more distal enlarged suckers of peculiar 
shape (Fig. 13e), being elongated and attached by long stalks. Distal suckers 
minute, arranged quadriserially. Arrangement of suckers on ventrolateral arms 
generally the same as that on dorsolateral arms, but a number of quadriserial 
rows of suckers present on middle third of arm. Enlarged suckers not as large 
(relative to those at arm base) as on dorsolateral arms. On right ventral arm, 
suckers on basal third arranged as on lateral arms. Quadriserial suckers present 
on middle third, followed by three to eight biserial rows; then about five 
biserial rows of suckers larger than those immediately proximal to them, but 
not as large as basal suckers. Minute suckers at tip of arm also biserial, unlike 
those of lateral arms. 

Left ventral arm of male hectocotylized. One to three normal suckers at 
base followed by modified region, extending approximately half way along arm, 
which is transversely wrinkled and bears minute suckers laterally: seven pairs of 
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minute suckers on dorsal border; ventrally, the two series of suckers have moved 
together to form a single series of 14 suckers situated on extreme ventral edge of 
arm. Suckers biserial distally; the more proximal of these suckers (9-10 pairs) 
large, those on the tip minute. 

In the female, all arms attenuated distally. Skin wrinkled basally on arms, 
next to sucker-bearing surface. This apparently not due merely to preservation, 
and has not been observed in any other Sepia species. Suckers on all arms 
biserial, and diminish gradually in size from base to tip. No enlargement of 
suckers on middle third of arms as found in males (Adam & Rees 1966: 113, 
however, found that females may also have enlarged suckers on the arms. 
See below). 

Tentacular club small and recurved, with numerous subequal suckers in 
transverse rows of about eight. Rings of suckers without teeth, but covered with 
numerous small knobs. Protective membranes separate proximally. Natatory 
membrane extends along tentacular stalk for a distance a little less than half 
club length. 

Shell (Pl. 43a-d) ovate, acuminate anteriorly, narrowing and rounded 
posteriorly. Dorsal surface usually pink in colour, finely granular posteriorly. 
Chitinous margins broad in smaller shells. Distinct rounded median rib present 
dorsally, broadening somewhat anteriorly. Rib limited by distinct lateral 
grooves. Spine absent posteriorly, but pronounced rounded knob present. 
Behind this, shell bends sharply towards ventral. Striated zone long, with 
narrow concave region laterally, raised and flattened medially. Striae convex to 
angular ( A-shaped), but with notch on either side, corresponding with point of 
meeting of raised middle region of striated zone with concave lateral areas. 
Median groove usually very faint, sometimes almost indistinguishable, but in a 
few shells is quite marked. Outer cone broad and deep. 


TABLE 5. Sepia hieronis: a comparison of the relative dimensions (as % shell 
length) of the shells from the east and west coasts of southern Africa. 


West coast East coast 
N Mean Range N Mean Range 


Width. . 4 39,1 38,3-40,4 3 42,4. 40,7-45.7 


Thickness. 4 11,0 9,6-11,7 3 14,3 13,0-15,2 
Striated zone 4 72,2 70,0—73,1 3 65,6 64,8-66,7 


Shells from east and west coasts show some marked differences, although 
having an overall similar appearance. In shells from west coast (Pl. 43a, b), 
inner cone not as well developed posteriorly, and with narrow limbs. In eastern 
shells (Pl. 43c, d), on the contrary, inner cone well developed posteriorly, 
reflexed and fused to outer cone, and with broad limbs. Eastern shells wider and 
thicker, have shorter striated zone, and median region of striated zone is more 
markedly raised than in western shells (Table 5). Yet differences between the 
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two shell forms are those of degree, and do not suggest different species (except 
perhaps differences of inner cones). No differences could be found between 
animals from the two coasts. Differences in relative dimensions of shells from 
east and west coasts possibly due to size, since shells from east coast generally 
smaller than those from west coast. Alternatively, differences may be due to 
contrasting environmental conditions on east and west coasts. 


Remarks 

Smith (1916: 21), in the original description of S. acuminata, mentioned 
and figured (pl. II, fig. 4) a shell from Tongaat beach, Natal, which differs 
from the other examples of S. acuminata. From the description and figure, this 
specimen clearly belongs to S. hteronis, and differs from S. acuminata in that there 
is no spine, but only a posterior knob (just visible in Smith's figure), the outer 
cone is well developed posteriorly, the striated zone is more raised, and is 
divided into three distinct regions: one flat median and two concave lateral 
areas. 

The arrangement of the suckers seems to vary considerably in S. hieronis, 
since every author describes them somewhat differently. But all are agreed that 
there are a number of pairs of enlarged suckers on the lateral arms of the males. 

Robson (19245: 646) described the hectocotylus as having one series of 
suckers ventrally in the modified region. This in fact corresponds to two series 
which have moved together to form a single series, as mentioned above. In one 
of the present specimens the hectocotylized arm is contracted, and the ventral 
series has become a zig-zag line, illustrating its origin from two longitudinal 
series of suckers. 

According to Massy (1927: 159) the distal suckers on the lateral arms are 
biserial, but in the present male specimens they are quadriserial. 

Adam & Rees (1966: 113), in the description of the male, mention that the 
suckers of all the arms are proximally quadriserial, and imply that those of the 
dorsal arms are quadriserial throughout. In the present males, the suckers of 
the dorsal arms are biserial from base to tip, and on the lateral arms are 
biserial over at least part of the proximal half, although these conditions are 
sometimes rendered less clear due to contraction of the arms. 

In one female (MLd 61 mm) described by Adam & Rees (1966: 113) the 
dorsolateral arms have four pairs of enlarged suckers in the middle, minute 
suckers quadriserially arranged distally; “the tips of all the arms, except the 
dorsal ones, seem to have the quadriserial arrangement of the suckers, but we 
are not sure that this is not due to contraction and that, in fact, all the suckers 
are biserial'. The female syntype has no enlarged suckers on the dorsolateral 
arms. In another female the enlarged suckers are well developed on the lateral 
and even on the ventral arms. In the present female (A30145, MLd 33 mm) 
all the arm suckers are biserial, and none is enlarged. It is possible that the 
sucker enlargement only develops as the animals grow to maturity. 

Previously, animals of A. hieronis were known only from the west coast of 
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South Africa, from 30° 13'S, 15° 16'E to west of Slangkop (Robson 1924a: 13, 
19245: 645; Massy 1927: 158, 159; Voss 19625: 251, 1967: 64; Adam & Rees 
1966: 112). Adam & Rees (1966: 53, 112) found one shell of S. hieronis with 
specimens of S. acuminata from Stations 95 and 103 (Robson 1924a: 12, 13, 
19245: 643). These localities are approximately 30°S, 31°E, which is off the 
Natal coast, near Durban. Smith's (1916: 21) shell from Tongaat beach, Natal, 
was the only other record of S. hieronis from the east coast. 

The present specimens from Monte Belo, Mocambique, are the first 
records of §. hieronis animals from the Indian Ocean. These specimens 
undoubtedly pertain to S. hieronis, although the shells show some differences 
from those found off the west coast. It is strange that neither the shell nor the 
animal of S. hieronis has so far been recorded between Cape Point and Durban. 


Sepia insignis Smith, 1916 
(Pl. 44a-c. Fig. 14. Tables 45, 46) 
Sepia insignis Smith, 1916: 25, pl. II, fig. 10. Tomlin, 1923: 41. Voss, 19625: 248. Adam & Rees, 
1966: 114, pl. 31, figs 189-191. 
Type locality 
Tongaat beach, Natal (shells only). 


Distribution 
Animal: 34° 15'S, 18? 47'E (False Bay) (S.A.M.). Depth 42 m. 
Shells: Bloubergstrand (S.A.M.) to Tongaat beach, Natal (Smith 1916: 25). 


Material 
S.A.M. A30486, locality unknown; 1 shell 
A31236, Kommetjie; 1 shell 
A31241, Simonstown; 3 shells (1 broken) 
A31247, 34° 15'S, 18° 47'E, 42 m; 19 
A31248, between Strandfontein and Muizenberg; 1 shell 
Still Bay; 1 shell 
Bloubergstrand; 1 shell, broken 


Description 

Female specimen rather badly preserved, with mantle compressed 
laterally. 

Mantle elongate oval, anterior margin produced dorsally, emarginate 
ventrally. Head short and broad. Fins rather wide, beginning a few mm behind 
anterior margin of mantle, rounded and separate posteriorly. 

Skin sparsely papillose dorsally with concentric chromatophores on head 
and mantle. Mantle very wrinkled ventrally, but this may be due to preserva- 
tion. Colour dark purple dorsally on head and mantle; chromatophores on 
mantle concentrated mid-dorsally, less dense laterally towards fins. Fins pale, 
with a few scattered chromatophores both dorsally and ventrally. Mantle pale 
mid-ventrally, with band of chromatophores on each side along bases of fins. 
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Fic. 14. Sepia insignis female, A31247. a. Dorsal view; b. ventral view; c. right tentacular club. 


Arms I and II subequal in length, about one-third MLd, arms III a little 
shorter, arms IV longer, very well developed, and wrinkled ventrally. Shallow 
interbrachial web present, except between ventral arms. Dorsal arms attenuated 
distally over about half arm length. Arms III and IV strongly keeled. Protective 
membranes well developed on all arms, and wide enough to meet over inner 
surface of arm. 

Arms unfortunately rather distorted, and some suckers lost, especially from 
delicate dorsal arms. Suckers on dorsal arms biserially arranged from base to 
tip. On arm II, five pairs of suckers basally followed by very oblique quadri- 
serial rows to arm tip. On arm III, two pairs of suckers basally, then one or two 
to fill in gap before obliquely quadriserial suckers, which continue to tip. 
Suckers on ventral arms very obliquely quadriserial, with one row of three 
suckers basally. Quadriserial rows so oblique that suckers appear to be almost 
biserial. None of the suckers enlarged; size of suckers decreases gradually from 
base to tip on all arms. Suckers globose, with nodular rings which have 
irregular but not toothed edges. 

Tentacular club fairly small, bearing a number of subequal suckers in 
transverse rows of about eight. Suckers have large rings with nodular surface 
and smooth edge. Natatory membrane well developed, continuing a little 
beyond club. Protective membranes well developed; ventral membrane curves 
around base of club, but not meeting dorsal membrane, which ends just before 
base of club. Upper surface of club with a number of transverse rows of 
chromatophores. 

Shell (Pl. 44a-c) elongate, fairly narrow, sharply acuminate anteriorly, 
then about same width over approximately two-thirds of its length; rounded 
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posteriorly. Posterior spine absent. Shell a pale pink colour dorsally. Mid-dorsal 
longitudinal ridge present, but not limited by lateral grooves. Ridge ends 
posteriorly in blunt knob, whereafter shell curves sharply to ventral. Striated 
zone long, narrowing markedly posteriorly; striae A-shaped between limbs of 
inner cone. Well defined median longitudinal groove present over striated zone, 
continuing along last loculus, where it is less distinct. Inner cone well developed 
posteriorly, completely reflexed and fused to outer cone. Inner cone curved 
over sides of striated zone laterally, as in S. burnupi, and limbs of inner cone lie 
on phragmocone. In smallest shell, limbs of inner cone much nearer edges of 
phragmocone than in larger shells. It would appear that limbs of inner cone 
move towards middle of shell in older shells. Outer cone broad laterally. 


Remarks 

Until now only shells of S. insignis were known. The present female was 
found in the collection of the University of Cape Town Ecological Survey, and 
is now lodged in the collection of the South African Museum. 

The shell from Bloubergstrand (Pl. 44c) must have measured about 55 mm 
when whole, and is the largest shell known of S. insignis. 

This species seems to be related to S. hteronis. The shells of the two species 
show some resemblance, and the animals are similar in that both species have 
subequal tentacular suckers and biserial suckers on the dorsal arms. 


Sepia robsoni (Massy, 1927) 
(Tables 6, 50) 


Rhombosepion robsoni Massy, 1927: 159, pl. XVII, figs 1-8. 
Sepia robsoni Voss, 19625: 248. Adam & Rees, 1966: 120, pl. 46, fig. 279. 


Type locality 
Hout Bay, 17-37 m. 


Description 

Only one specimen (male) ever caught, and was not available for examina- 
tion. Following description after Massy (1927: 159) and Adam & Rees 
(1966: 120). 

Animal small. Mantle broadly oval, anterior mantle margin dorsally 
slightly convex (Adam & Rees 1966: 120), very slightly produced in the centre 
(Massy 1927: 160), ventrally deeply emarginate. Fins wide, beginning three mm 
behind mantle margin, separate posteriorly. 

A few tubercles present dorsally along outline of shell and on head. Fleshy 
ridge present on either side on mantle ventrally, near fin bases, as in S. typica, 
but pores absent. Flesh-colour to pale brown, with minute dark chromatophores 
dorsally, extending partly on to fins. Ventrally with a few chromatophores 
along fin base. 

Arms subequal in length, with ventral arms slightly longer than dorsal 
ones. Interbrachial web well developed between arms I to III, attaining half 
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arm length, lower between arms III and IV, absent between ventral pair. 
Suckers globose, with smooth rings; skin adjacent to rings grooved; suckers 
biserially arranged, none enlarged. 

Dorsal arms with finger-like tips, devoid of suckers, and with eight pairs of 
suckers proximal to naked tips. Dorsolateral arms with eight pairs of large 
subequal suckers and a few small suckers distally. Ventrolateral arms with nine 
pairs of large subequal suckers. Right ventral arm with seven pairs of large 
suckers, of which suckers of ventral series larger than those of dorsal series, and 
much larger than those of other arms. Left ventral arm hectocotylized over 
basal three-quarters of its length, bearing ten pairs of minute suckers on modified 
region. 

Tentacular club crescent shaped, bearing about 53 more or less subequal 
suckers, in transverse rows of four to six, median suckers being slightly larger 
than others. Rings of tentacular suckers papillose (? nodular), dentate on at 
least part of the ring (Massy 1927: 160). Natatory membrane very broad, 
extending beyond base of club for a distance equal to about half club length; 
dorsal protective membrane very broad at base of club. 

Shell completely chitinized (? decalcified), in poor condition. Anterior 
part strongly acuminate, resembling that of S. hieronis. 


Remarks 


According to Massy (1927: 159), Sepia robsoni resembles A. hieronis, but 
differs from the latter in having grooved suckers (smooth rings) biserially 
arranged on all the arms, and none is enlarged in the male. *The shell somewhat 
resembles that of S. insignis, but the latter is even more acuminate anteriorly 
and seems to be much wider in its posterior part' (Adam & Rees 1966: 121). 

S. robsont also resembles S. dubia (for comparison, see Table 6) in that all 
the arm suckers are biserially arranged, the mantle is very broad, and the 
ventral mantle surface has fleshy keels without pores. The hectocotylus is like 
that of S. typica, and the interbrachial web is well developed. The tentacular 
club is exactly like that of S. typica (Adam & Rees 1966: 121). Sepia robsoni 
differs, however, from both A. typica and S. dubia in its shell, which presumably 
has the phragmocone covering almost the entire dorsal lamella (since it is 
compared with those of S. hieronis and S. insignis) and in the dorsal arms with 
the tips devoid of suckers. In this latter feature A. robsoni resembles SS. faurei. 


Sepia faurei n. sp. 
(Figs 15, 16. Tables 6, 50) 
Type locality 
S 14^E of Cape Seal 88 km, 168 m. 
Material 
S.A.M. A30144, S 14°E of Cape Seal 88 km, 168 m; 1 Y (holotype) 
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Description 


Animal small. Mantle broadly oval, anterior mantle margin convex 
dorsally (not markedly produced), emarginate ventrally. Fins narrow, beginning 
a few mm behind mantle margin, separate posteriorly. 

Colour uniform brown on head and mantle dorsally, with small darker 
spots on arms. Skin densely papillose dorsally. Fleshy ridge present on either 
side of mantle ventrally, near fin bases, as in S. typica, but pores absent. 


Fig. 15. Sepia faurei female, A30144 (holotype). a. Dorsal view and b. ventral view. 
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Arms subequal in length; interbrachial web high dorsally, attaining about 
half arm length, but low between ventrolateral and ventral arms, and absent 
between ventral pair. Suckers globose, without teeth on chitinous rings, but 
these covered with numerous raised knobs. Suckers on all arms biserially 
arranged. Distally all arms except ventral pair attenuated over about half arm 
length; suckers on attenuated portion (about six pairs on arm I, 17 pairs on 
arm II, and 16 pairs on arm III) minute, and protective membranes very well 
developed. Tips of attenuated distal half of dorsal arms finger-like, devoid of 
suckers and protective membranes (Fig. 16a). Six to nine pairs of subequal 
suckers proximally (nine pairs on arm I, six pairs on arm II, and seven pairs on 
arm III), of which last pair somewhat smaller. Ventral arms not markedly 
attenuated distally, bearing eight pairs of subequal suckers proximally, and 
about 12 pairs of minute suckers on tips. 


Fig. 16. Sepia faurei female, A30144 (holotype). a. Detail of distal part of dorsal arm. Position of 
missing suckers indicated by dotted rings. b. Right tentacular club. c. Ventral view of shell 
(incomplete). 


Tentacular club broad, slightly recurved, bearing 33 subequal suckers in 
transverse rows of four to six (Fig. 16b). Median suckers a little larger than 
lateral suckers. Sucker rings not toothed, with nodular surface. Dorsal protective 
membrane well developed, separate from ventral membrane proximally. 
Natatory membrane broad, continuing along tentacular stalk for a distance 
equal to club length. 

Shell (Fig. 16c) not calcified, very thin, as in A. typica, broadly ovate, 


TABLE 6. Comparison of the main characters of Sepia robsoni (Massy), S. dubia Adam & Rees and S. faurei n. sp. 


Sex . 
MLd 


Anterior mantle 
margin 


Dorsal papillae 


Ventral mantle 
surface 


Arm lengths 


Interbrachial 
web 


Arm suckers 


SS. robsoni 
male 
17 mm 


Dorsally slightly convex, ventrally 
deeply emarginate 


A few tubercles along the outline of the 
shell and on the head 


Much like that of Hemisepius typicus 
with the fleshy ridge, but there is no 
trace of any pores 


Arms subequal in length 


The web reaches halfway up the arms 
between arms I, II and III; between 
arms III and IV it is much lower and 
is completely lacking between 

arms IV 


Suckers globose; biserially arranged on 
all the arms 


S. dubia 
female 
17 mm 


Dorsally slightly convex, ventrally 
deeply emarginate 


Dorsal surface of mantle, head and 
arms covered with well-spaced round 
papillae, creating a very rugose 
appearance. Mid-dorsally on the 
mantle there are two oval patches of 
contracted papillae, one on each side 
of the median line, and a third one 
anteriorly near the mantle margin 


Smooth, with a thick fleshy keel 
parallel to the outer margin, as in 
H. typicus, but without pores 


Arms subequal in length 


The web is very high between arms 
I, II and III, reaching halfway up 
the arms; it is much lower between 
arms III and IV and non-existent 
between arms IV 


Rather small and biserial 


S. faurei 

female 

21 mm 
Dorsally convex, ventrally emarginate 
Skin dorsally on head, mantle and 


arms densely covered with small 
papillae 


A fleshy ridge on either side near the 
fin bases, but no pores 


Arms subequal in length 
Web does not attain half arm length 
between arms I, II and III; it is even 


lower between arms III and IV, and is 
absent between arms IV 


Globose; biserial on all arms 


bs 
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Dorsal arms 


Tentacular club 


“The distal portions are thickened and 
end in rounded knobs without suckers. 
When observed laterally the surface is 
seen to be folded as if suckers might be 
in the course of formation. The appear- 
ance may therefore be due to accident” 
(Massy 1927). But in Massy's figures 
(pl. XVII, figs 1, 2) the dorsal arms 
appear slender at the tips. 

According to Adam & Rees (1966), 
who re-examined the specimen, “the 
dorsal arms have finger-like tips, 
devoid of suckers'. They do not 
mention any thickening 


About 53 suckers arranged in trans- 
verse rows of 4-6. About 3 median 
rows have larger suckers than the rest. 
Dorsal protective membrane very broad 
at base of club. Natatory membrane 
very broad and extending beyond base 
of club for about half the length of the 
club 


The suckers on the dorsal arms 
continue to within 0,4 mm of the tips 
(Taylor 1968, personal 
communication) 


Minute subequal suckers arranged in 
4 or 5 longitudinal series (Adam & 
Rees 1966). There are in fact 

54. suckers, of which the median ones 
are slightly larger (Taylor 1968, 
personal communication). Dorsal 
protective membrane wide and 
separated from the ventral one at 
base of club. Natatory membrane 
well developed, extending beyond 
base of club for about half its length 


The tips of the attenuated distal half 
of the dorsal arms are finger-like and 
devoid of suckers and protective 
membranes 


33 subequal suckers in transverse rows 
of 4-6, the middle ones a little larger 
than the marginal ones. Dorsal 
protective membrane well developed, 
separate from the ventral one proxi- 
mally. Natatory membrane broad, and 
continues along the stalk for a distance 
equal to the club length 


continued overleaf 
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TABLE 6 (continued) 


PE 


Shell 


S. robsoni 


Completely chitinized (? decalcified) ; 
in poor condition. Its anterior part is 
strongly acuminate and resembles that 
of SS. hieronis 


S. dubia 


Shell broadly oval, acuminate 
anteriorly, but less so than in H. typicus 
and is broadly rounded behind. It is 
a low dome-shape in the middle but 
is flatter near the margins. Nearly 
the whole dorsal surface is calcareous, 
with a reticulate pattern. No spine. 
Ventral surface strongly concave and 
spoon-shaped. 'The central part has a 
reversed conical shape and is slightly 
higher than the surrounding part; 

it occupies a little more than half the 
shell length, as in H. typicus. Last 
loculus trapezoid, widest at anterior 
margin. 'This last loculus represents 
about half the length of the striated 
area. Behind the last loculus, the 
striated area occupies only the central 
third portion of the whole inner zone 
and is flanked by two broad, smooth, 
marginal areas. The striae, about 

15 in number, are widely spaced, 
transverse, nearly straight, being only 
slightly wavy. There is a distinct 
inner cone, brownish in colour in 
alcohol, with rather broad limbs, 
that are completely fused to the 
outer cone; its posterior part 
surrounds a very shallow depression. 
The broad outer cone surrounds 
completely the inner cone 


S. faurei 


Shell completely chitinous. It is broadly 
oval, somewhat acuminate anteriorly. 
The ventral phragmocone roughly 
triangular in shape, and does not 
cover the anterior part of the dorsal 
lamella. Last loculus, which has a 
convex anterior border, probably 
covered about half the length of the 
phragmocone. 'The striated zone 
occupies the central region of the 
phragmocone. On either side of the 
striated zone there is a smooth 
marginal area. The striae are trans- 
verse, and slightly rounded. 
Unfortunately the posterior part of the 
shell has been lost, and no indication 
of the inner cone remains 
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somewhat acuminate anteriorly. Posterior end damaged. As in S. typica, 
phragmocone not covering anterior part of dorsal lamella. Anterior border of 
last loculus convex. Striae fewer and last loculus longer than in $$. typica. 
Striated zone occupying central region of phragmocone; smooth marginal area 
present on either side of striated zone. Striae transverse, slightly convex in 
shape. No indication of inner cone remains. 


Remarks 

Sepia faurei resembles S. robsoni in the absence of suckers distally on the 
dorsal arms. It resembles both A. robsoni and S. dubia in that the mantle is very 
broad and has fleshy keels, without pores ventrally, and the arm suckers are 
biserially arranged. The three species are compared in Table 6. 

The shell of S. faurei is similar to those of S. typica and S. dubia, being very 
thin, with the phragmocone not covering the entire dorsal lamella. In S. typica 
and S. dubia, however, the anterior border of the phragmocone is not parallel to 
the corresponding sides of the dorsal lamella, whereas in A. faurei it is more 
nearly so, and the phragmocone is somewhat longer in the latter species. 

Sepia faurei, showing relationships with both S. robsoni and S. dubia, seems 
to represent an intermediate link in the transition from Sepia to Hemisepius. 
On the one hand it is related (by virtue of the dorsal arms) to S. robsoni, which 
apparently has a Sepra-like shell with the phragmocone covering almost the 
entire dorsal lamella anteriorly, and on the other hand S. faurei is related to 
S. (Hemisepius) dubia and S. (Hemisepius) typica with a Hemisepius shell, in which 
the phragmocone is much shorter than the dorsal lamella. 


Distinctive characters 

I. Tips of dorsal arms finger-like, devoid of suckers and protective 
membranes 
Suckers biserially arranged on all arms 
Mantle very broad, with fleshy keels ventrally 
Skin densely papillose dorsally on head, mantle and arms 
Shell with phragmocone considerably shorter than dorsal lamella, but 
with anterior margin of phragmocone convex in shape 

The holotype of Sepia faurei was collected during one of the cruises of the 
Cape Fisheries survey vessel Pieter Faure (P.F.14290, 19 F Geer 1902), after 
which this species has been named. 


EE > 


Sepia (Hemiseptus) typica (Steenstrup, 1875) 
(Fig. 17. Tables 7, 47-49) 


Hemisepius typicus Steenstrup, 1875: 468, pl. I, figs 1-10, pl. II, fig. 1. Hoyle, 1886: 26, 217; 
1912: 281. Gibbons, 1888: 202. Smith, 1903: 356; 1916: 25. Chun, 1915: 411, figs 33, 34. 
Massy, 1927: 164. Thore, 1945: 50, fig. 1. Voss, 19625: 248, 252; 1967: 64. 

Hemisepion typicum: Rochebrune, 1884: 78, pl. 3, fig. 1. 

Rhombosepion sp. A Massy, 1927: 161. 

Hemisepius typicus var. chuni T hore, 1945: 50. 

Sepia (Hemisepius) typica Adam & Rees, 1966: 117, pl. 32, figs 192-195, pl. 33, figs 196, 197. 
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Type localities 
Table Bay; St. Francis Bay (var. chuni). 


Distribution 
Animals: Saldanha Bay (Hoyle, 1912: 281) to Cape Natal, W by N, 10 km 
(Massy 1927: 161). Depth 2-156 m. 
Material 
S.A.M. A8989, locality unknown; 1 3 in poor condition 
A29608, south side of Schaapen Island, Saldanha Bay, 4 m; 3 9 
A29717, SSE of Ystervarkpunt, 92 m (det. G. L. Voss); 7 4, 6 9 
A29783, Saldanha Bay, 7 m; 15 $,31 9 
A30176, S 34°W of Cape Infanta 30 km, 84 m; 5 4$ (of which two in 
poor condition), 2 9 
A30177, 34° 14'S, 22? 23'E (Mossel Bay), 60m; 5 $, 49 
A30269, S 16°W of Cape Point lighthouse 16 km, 156 m; 1 3, 4 9, all 
in poor condition | 
430484, locality unknown; 1 shell in poor condition 


Description 

Animals small; largest specimen in present collection being a female of 
MLd 25 mm; largest male has MLd 21 mm. 

Mantle very broadly oval, almost as wide as long. Anterior mantle margin 
convex dorsally, emarginate ventrally. Ventral surface of mantle bearing two 
fleshy ridges near fin bases; each ridge with a number of pores anteriorly 
(most commonly 10-12 on each side, but the number may vary between five 
and 15. Number of pores not always the same on both sides). Ridges becoming 
less distinctive posteriorly. No evidence of longitudinal groove linking pores, as 
described by Steenstrup (1875: II). 

Head short and broad. Fins narrow, beginning a few mm behind anterior 
mantle margin, fused posteriorly. 

Colour dark reddish-purple dorsally on head, arms and mantle, with 
darker diamond-shaped region mid-dorsally over shell. Two pale round 
tubercles with concentric chromatophores present in middle of darker region. 
Fins pale dorsally with scattered dark chromatophores, most dense near fin 
bases. In some cases short transverse orange bands present on fins. Colour pale 
ventrally, except for darker colour of ridges bearing pores, and sparse chromato- 
phores between ridges and fin bases; a few chromatophores present laterally on 
funnel. 

Skin very sparsely papillose dorsally, a few papillae around eyes being the 
most marked. Mid-dorsal tubercles on mantle very flattened. 

Arms subequal in length, fairly short (about 40-50% MLd). Interbrachial 
web deep, attaining half arm length, but absent between ventral arms. All arms 
triangular in cross section, but only well developed ventral arms keeled. 

Suckers on all arms biserial, globose, not flattened and disc-shaped, as 
described by Steenstrup (1875: II). Chitinous rings smooth edged, with nodular 
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surface. In female, size of suckers decreases gradually from base, but suckers 
suddenly become much smaller at tips of arms; about six to eight pairs of 
minute biserial suckers present. In male, one to four pairs of suckers near tips 
of arms I to III enlarged. No enlargement occurs on ventral arms, but in some 
cases suckers of dorsal series of right ventral arm larger than those of ventral 
series. Thore (1945: 52) found, however, that suckers of 12th to 18th rows on 
right ventral arm were enlarged in his specimens from Table Bay and Oukraal 
(Oude Kraal). One male from Saldanha Bay (A29783) shows abnormal 
arrangement of suckers on third arms, perhaps due to contraction. Middle of 
right arm III bears three rows of suckers in irregular quadriserial arrangement, 
and one row of three suckers. Left arm III has one row of three suckers, four 
very oblique quadriserial rows, then a single dorsal sucker medially. These arms 
normal distally. 


Fic. 17. Sepia (Hemisepius) typica. a. Dorsal and b. ventral view of female, A29783. c. Dorsal and 
d. ventral view of shell of female, A29608. 


Left ventral arm of male hectocotylized. Basal half or more of arm modified, 
bearing nine to 13 pairs of minute suckers arranged in two widely spaced series 
separated by fleshy transverse ridges on arm. Distal half of arm normal, bearing 
five to six pairs of normal suckers, then about eight pairs of minute suckers on 
arm tip. A few basal modified suckers sometimes larger than the rest. 

Tentacular club small and straight, bearing numerous subequal suckers in 
oblique transverse rows of six. Rings of suckers broad and nodular, without 
teeth. Protective membranes separate proximally. Natatory membrane very 
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well developed, continuing along stalk for a distance from one-half to once 
club length. | | 

Shell (Fig. 17c, d) not calcified, very thin and fragile. One shell, success- 
fully dissected out (A29608), has dimensions: length 19,5 mm, width 10,5 mm, 
length of striated zone 10 mm. It is broad, pointed anteriorly, rounded 
posteriorly. No posterior spine or knob, and no median dorsal ridge present. 
Phragmocone very short, triangular in shape, with last loculus constituting base 
of triangle anteriorly. Last loculus not covering anterior part of dorsal shield. 
No median longitudinal groove ventrally. Striated zone occupies most of 
phragmocone; striae wavy. Inner cone barely discernible, completely fused 
with outer cone; forming, together with its limbs, a circle about posterior point 
of striated zone. Outer cone broad. 


Remarks 

When first describing this species, Steenstrup (1875: 468) created a new 
genus for it, on the basis of the following characters: 

1. The ventral mantle surface has deep pores, which in Hemisepius typicus 

are arranged in two lines of 12 pores each. 

2. The shell is poorly developed, with very rudimentary, calcareous loculi 
not covering the anterior part of the dorsal lamella, and their anterior 
border is not parallel to the corresponding sides of the extremely thin 
lamella. 

3. Allarms with biserial suckers, which are very flattened, almost smooth, 
disc-like. 

Until recently, these characters clearly separated H. typicus from all the 
remaining Sepiidae (although the number of pores was found to vary somewhat, 
and the suckers are not flattened, but globose) and the genus was valid. But a 
recently discovered species, Sepia dubia, first described by Adam & Rees (1966: 
119), shows a number of characters which bridge the gap between the genera 
Hemisepius and Sepia, and Adam & Rees relegated Hemisepius to subgeneric 
status. 

Chun (1915: 412) first described the male of S. typica, and illustrated the 
hectocotylus. He found that most of the suckers in the ventral series of the 
modified region were absent, but these had probably been lost, since all the 
males in the present collection have a complete ventral series on the hectocotylus. 

Smith (1916: 26) suggested the possibility that S. tuberculata be identical 
with S. typica. It is difficult to understand how Smith came to this supposition, 
since both the shells and the animals of these two species are very different. The 
only possible similarities in the shells are the general outline and the thinness 
(although the shell of S. typica is much broader and very much thinner than that 
of S. tuberculata). As remarked by Adam (1941: 116), the suggestion is clearly 
untenable. 

Thore (1945: 50) found that his specimens of A. typica from Table Bay and 
Oukraal (MLd 22-27 mm) were larger than that described by Chun (1915: 412) 
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(MLd 17 mm) from a more easterly locality, St. Francis Bay, but comparable 
with those of Steenstrup (from Table Bay) and of Massy (1927: 164) (from 
False Bay and Hout Bay). On the basis of this, he stated: ‘I think we have to 
postulate a constant difference in size between the eastern and western form of 
Hemisepius, the latter being the largest" ((Thore 1945: 50), and proposed that the 
eastern forms be named H. typicus var. chuni. 

Thore found that his western male specimens also differed from that 
described by Chun in the number and size of the suckers on the ventral arms. 
The hectocotylus of Thore's specimens differed from that figured by Chun in 
that the dorsal row of suckers was separated from the edge of the arm by a 
distinct longitudinal groove; the proximal suckers in the ventral row were not 
enlarged; the second-last sucker of the dorsal row (in the modified region) was 
not enlarged; the enlarged suckers distal to the modified region were about 
I? in number (five in Chun's specimen) and there were about 20 minute suckers 
at the tip of the arm (13 in Chun's specimen). 

In all, only three specimens of S. typica are known from localities east of 
24^E: one male (MLd 17 mm) from St. Francis Bay (Chun 1915: 412), one 
female (MLd 18 mm) from east of Port Elizabeth (Voss 19625: 252) and one 
male (MLd 13 mm) from Cape Natal (Rhombosepion sp. A, Massy 1927: 161, 
determined as A. typica by Adam & Rees 1966: 117). In the male from Cape 
Natal, the suckers distal to the modified region of the hectocotylus were absent, 
presumably lost. This leaves one eastern male with which to compare the western 
specimens. A comparison of the specimens of Thore and Chun is given in 
Table 7, together with the specimens in the collection of the South African 
Museum. 

From observations on the specimens and the data in the table, the 
following points become apparent: 

1. Chun's specimen from St. Francis Bay is not unusually small, as it falls 

into the size ranges of mature specimens from Saldanha Bay and 
Mossel Bay, and is larger than those from Cape Infanta and Yster- 
varkpunt. 

2. The number and position of enlarged suckers on arms I to III 
apparently varies randomly; there is no correlation with mantle length 
or the locality of the specimens. The distal suckers on arms III are not 
always markedly enlarged. 

3. Right arm IV: the total number of suckers increases with the size of 
the animal, but the specimens from Ystervarkpunt have fewer suckers 
than those of the same size from other localities; Chun's specimen has 
an unusually low number of suckers for its size—a specimen of MLd 
17 mm from Mossel Bay has 21 pairs of suckers on the fourth right arm. 
The position of the distal enlarged suckers is not closely related to the 
total number of suckers, but some enlarged distal suckers are almost 
always present; in this, Chun's specimen again differs. There are 
usually three pairs of enlarged suckers basally, but occasionally two or 
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TABLE 7 (continued) 


Dorsal mantle length 


E A I————————M——————M——— 


Enlarged 
suckers 


Arm II 


Arm III 


Off Ystervarkpunt 
(A29717) 


I0-15 mm 


Variable enlargement of 
suckers from 6-9th rows, 
usually including those of 
7-8th rows 


Variable enlargement of 
suckers from 6-10th rows, 
usually including those of 
8th row 


Variable enlargement of 
suckers from 10—12th rows, 
usually including those of 
I0-11th rows 


Mossel Bay 
(A30177) 


Variable enlargement of 
suckers from 7-1 1th rows, 
usually including those of 
gth row 


Variable enlargement of 
suckers from 8-13th rows, 
usually including those of 
9-10th rows 


Variable enlargement of 
suckers from 9-14th rows 


St. Francis Bay 
(Chun 1915) 
10th pair enlarged 


10th pair enlarged 


No enlargement reported 


————M———————l—M———6MÓM————M—————————————I—————————————————————————————[F——————————————————————— 


Suckers on 
right arm IV 


Total number 
Enlarged distally 


Enlarged proximally 


16-21 pairs 
9-14th pairs 


Basal 2-3 pairs 


11—16th pairs 


Basal 3-4 pairs 


13 pairs, gradually decreasing 
in size from base to tip 


—————————— |-——————————————————————————— |—————————————————————— ———————————————————— [| —— —————— M —————————— 


Suckers on 
hectocotylus 
(left arm IV) 


Number minute distally 


Number enlarged between 
modified region and 
minute distal suckers 


5 (or 8?) 
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four pairs; Chun's description does not preclude the possibility that 
these were also present in the specimen from St. Francis Bay. 

4. Hectocotylus: the number of minute distal suckers of Chun's specimen 
is within the normal range for its size. The number of enlarged distal 
suckers in Chun's specimen is unusually small; from the figure (Chun 
1915, fig. 34), Thore deduced that the penultimate sucker of the dorsal 
series on the modified region is enlarged, and that there are five enlarged 
suckers distal to the modified region of the hectocotylus. An alternative 
interpretation is that this single enlarged dorsal sucker is part of the 
group of distal enlarged suckers, of which the second pair has failed to 
become enlarged. A similar case was observed in a specimen (MLd 
16 mm) from Cape Infanta, in which one sucker of the second pair of 
enlarged suckers has remained minute. The longitudinal groove 
separating the dorsal series of suckers from the edge of the modified 
surface, as reported by Thore, was observed in some specimens but not 
in others, and apparently depends on the state of preservation of the 
specimens. The three enlarged proximal suckers in the ventral row on 
the modified region, as illustrated by Chun, are absent in Thore's 
specimens. In the present specimens the proximal suckers of the dorsal 
and/or ventral row were sometimes found to be somewhat larger than 
the more distal suckers on the modified region of the hectocotylus. But 
the proximal enlargement is not marked, and the size of the suckers 
of the modified region gradually diminishes distally. The number of 
large suckers, and their position, apparently varies randomly. 

Thus Chun's specimen differs from those from more westerly localities only 
in that it has fewer suckers on the right arm IV, of which none are enlarged 
distally. Whether or not this constitutes a valid character for separating eastern 
and western forms of S. typica cannot be decided on the basis of the presently 
known specimens, and a decision must await the collection of further specimens 
from the eastern coast of South Africa. In any case, the ‘variety’ is no longer 
recognized as a valid taxon within the system of nomenclature, and should be 
replaced by the term subspecies, provided the eastern and western forms of 
S. typica are found to differ sufficiently. 


Sepia (Hemisepius) dubia Adam & Rees, 1966 
(Tables 6, 50) 
Sepia (Hemisepius) dubia Adam & Rees, 1966: 119, pl. 34, figs 198-201, pl. 46, fig. 272, text fig. 1. 
Type locality 
Balse Bay, 34” DIS, 162, E 250m 


Description 
The only known specimen (female) was not available for examination. 
Following description after Adam & Rees (1966: 119) and Taylor (personal 
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communication), who kindly supplied some additional information about the 
type specimen. 

Animal small. Mantle broadly oval, anterior mantle margin slightly 
convex dorsally, deeply emarginate ventrally. 

Dorsal surface of mantle, head and arms covered with well spaced round 
papillae; in addition, three oval patches of contracted papillae present medially: 
one on either side of median line, and third one anteriorly near mantle margin. 
Ventral mantle surface smooth, with thick fleshy keel, parallel to outer margin, 
as in S. typica, but without pores. 

Arms subequal in length, laterally compressed, keeled on outer sides; 
protective membranes narrow. Web very high between dorsal and lateral arms, 
attaining half arm length; lower between arms III and IV, absent between 
ventral pair. Arm suckers rather small; biserially arranged. 

Tentacular club small, crescent shaped, bearing 54 minute subequal 
suckers arranged in four or five longitudinal series (according to Taylor, 
personal communication, the median suckers are slightly larger than the others). 
Natatory membrane well developed, extending beyond base of club for a 
distance equal to about half club length. Dorsal protective membrane wide, 
separated from ventral membrane at base of club. 

Shell broadly oval, somewhat acuminate anteriorly, broadly rounded 
posteriorly. Almost whole dorsal surface calcareous, with reticulate pattern. 
Posterior spine absent. Ventral surface strongly concave, spoon shaped. 
Phragmocone has reversed conical shape, occupying a little more than half 
shell length, as in A. typica. Last loculus trapezoid, widest at anterior margin. 
Striated zone about twice as long as last loculus, but occupying only central 
third of width of phragmocone; broad smooth marginal area present on 
either side of striated zone. About 15 widely spaced, transverse, slightly 
wavy striae present. Inner cone distinct, brownish in colour, with rather 
broad limbs, completely fused to outer cone. Posterior part of inner cone 
surrounds shallow depression. Outer cone broad, completely surrounding 
inner cone. 


Remarks 

Sepia dubia resembles S. typica in that it has biserial suckers on the arms, the 
tentacular clubs are the same, and the shell is very similar, with a very short 
phragmocone, whose anterior border is not parallel to the corresponding sides 
of the thin dorsal lamella. The shell differs however, in that it has a calcareous 
covering of the dorsal surface, and a distinct inner cone. Sepia dubia has fleshy 
keels on the ventral mantle surface, but there are no pores. It also differs from 
S. typica in that the skin is not smooth, but is covered with well spaced papillae 
dorsally. 

Whilst S. dubia is obviously closely related to A. typica, the differences 
between the two species include a character (pores in the ventral mantle surface) 
listed by Steenstrup (1875: II) as defining the genus Hemisepius, and led Adam & 
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Rees (1966: 143) to state that “the genus or subgenus Hemisepius may be main- 
tained for H. typicus and H. dubius, but its separation from other Sepiidae has 
become less distinct'. In the taxonomic section of their review (Adam & Rees 
1966: 117, 119) they have relegated Hemisepius to subgeneric status for S. typica 
and S. dubia. 


Sepiella cyanea Robson, 1924 
(Pl. 42c, d. Fig. 3b. Tables 51-53) 


Sepiella cyanea Robson, 1924a: 13; 19245: 648, figs 25-27, pl. II, fig. 6. Adam, 19395: 109, 
figs 14A-B, pl. IV, figs 3, 4. Voss, 19625: 248. Adam & Rees, 1966: 121, pl. 36, figs 208-215. 

Sepia sp. a Voss, 1962a: 3. 

? Sepiella obtusata (non Pfeffer) Massy, 1928: 95. 


Type locality 
S.S. Pickle, Sta. 476: 29? 17'S, 31? 33'E, 51 m (lectotype, designated 
Adam & Rees 1966: 121). 


Distribution 


Animals: Port Elizabeth (Adam & Rees 1966: 121) to 29? 17'S, 31? 33'E (off 
Tugela River) (Robson 1924a: 14, Sta. 476) and Nosy N'Tangam 
(Malagasy) (Adam & Rees 1966: 121). Depth 51-73 m. 

Shells: ^ Port Elizabeth (Adam & Rees 1966: 121) to ? Tongaat (Massy 
1928: 95) and Ambavanibé, Malagasy (Adam 19395: 109). 


Material 
S.A.M. A6526, Port Alfred; 1 3, 5 shells 


Description 


Mantle elongate oval, anterior mantle margin produced dorsally to eye 
level, emarginate ventrally. Mantle bluntly rounded posteriorly and posterior 
gland (characteristic of genus) opens via pore situated between and just below 
posterior extremities of fins. Fins fairly wide, beginning a few mm from mantle 
margin, rounded and closely approximated posteriorly. Posterior region of fins 
somewhat damaged in present specimen, but according to Adam & Rees 
(1966: 122), fins fused at base. 

Skin smooth; colour of head and mantle dark blue-purple mid-dorsally, 
paler towards fins, on each of which a series of dark wedge-shaped patches 
present in male. Ventral surface pale, with sparse chromatophores medially, 
more concentrated near fins. 

Arms fairly short, with arm length formula 4.3.1.2, and joined by low 
interbrachial web, also present between ventral arms (but Adam & Rees 1966: 
123, report that web absent between ventral arms). All arms keeled. Arm tips 
attenuated. Suckers quadriserially arranged on all arms; chitinous rings of 
suckers toothed distally with about 12 long teeth. 


A REVIEW OF THE SEPIIDAE (CEPHALOPODA) OF SOUTHERN AFRICA 267 


Left ventral arm hectocotylized over basal half. Minute suckers in modified 
region arranged in one dorsal, one medio-dorsal and two ventral series. Arm 
surface between dorsal and ventral series is transversely ridged, and suckers of 
medio-dorsal and dorsal series are situated on the ridges. Middle and distal 
parts of arm somewhat mutilated, but distal part apparently normal, with 
quadriserial suckers. ; 

Tentacles of present specimen missing. According to Adam & Rees (1966: 
123) “the tentacular stem is triangular in cross-section with a rounded keel on 
the outer side and a flat, transversely-striated, inner surface, which is limited by 
two membraneous ridges, these being the continuation of the protective 
membranes of the club. The swimming-membrane of the latter is not very 
broad and barely reaches the base of the club. The protective membranes are 
narrow. The minute, subequal suckers are arranged in about 12 longitudinal 
series in both sexes (pl. 36, fig. 215). Their chitinous rings are each armed with 
a few, blunt, spaced teeth.” Robson (19245: 648) also observed two enlarged 
suckers at the extremity of the club. 

Shell (Pl. 42c, d) elongate oval, somewhat narrower anteriorly, but not 
sharply acuminate; posteriorly rather broadly rounded. Dorsal surface 
calcareous, with median longitudinal ridge and lateral grooves. Chitinous 
margin fairly broad. No posterior spine, but slight hump present over posterior 
extremity of striated zone. Broad shallow groove present, running from hump 
to posterior margin. Striated zone long, fairly broad posteriorly. Anterior 
margin of striated zone broadly convex, somewhat wavy. Last loculus continues 
along sides of striated zone to meet limbs of inner cone. Anterior part of smooth 
zone shows some compression in most shells. Faint indication of median longi- 
tudinal groove over striated zone only. Inner cone forms knob posteriorly, and 
has very short narrow limbs. Outer cone very broad. 

Females differ from males in that arms are relatively much shorter, protec- 
tive membranes on arms better developed, covering distal suckers (Adam & 
Rees 1966: 123) and sucker rings almost smooth (Robson 19245: 648). Shell of 
female broader, ventral surface thinner, inner cone more developed and outer 
cone broader (Adam & Rees 1966: 123) and striated zone less pointed (Robson 


19245: 649). 


Remarks 


The genus Sepiella is represented by only one known species, S. cyanea, in 
southern African waters. Together with S. ornata and S. weberi, it differs from the 
other species of Sepiella in the number of sucker series (10-14) on the tentacular 
club (S. melwardi from Australia is known only by its shell). 

Sepiella ornata (from West Africa) differs from S. cyanea in that the shell is 
narrower, the striated zone is shorter, and the posterior part of the shell is less 
broad; in S. weberi (from Timor and Soemba) the posterior part of the striated 
area is less acuminate than in S. cyanea (Adam & Rees 1966: 123). 


268 ANNALS OF THE SOUTH AFRICAN MUSEUM 


DISCUSSION 


RELATIONSHIPS 


The genus Sepia was created by Linnaeus (1758) to include all cephalopods 
without an external shell. Of these, the only true Sepia included in the genus was 
S. officinalis. The genus was restricted by Lamarck (1799: 4) to include only 
those cephalopods with an internal calcareous shell. At that time, the only 
known species were S. officinalis and S. tuberculata. 

Gray (1849: 106) first used the name Sepiella for a group of shells which are 
*oblong, posterior end expanded, produced, cartilaginous, not beaked, convex 
beneath’. Steenstrup (1875: 468) created the genus Hemisepius, with H. typicus 
as the type species. This author (1880: 347) redescribed the group Sepiella and 
on the basis of the characters of both the shell and the soft parts raised Sepiella 
to generic status. 

With the discovery of numerous species of Sepia in the course of time, 
several attempts were made to divide the genus into subgeneric groups, mainly 
on the basis of sucker arrangement on the sessile arms and tentacular clubs, 
and on the structure of the shell (d'Orbigny 1845a: 261-298; Gray 1849: 
96-112). Attempts have also been made to split up the genus Sepia into several 
genera, mostly without success. Rochebrune (1884: 74) divided the Sepiidae 
into ten genera, mainly on shell characters. This classification has been shown 
to be extremely contradictory and unnatural (Adam 1944). More recently, 
Iredale (1954: 81) divided the Australian Sepiidae into three families, four 
subfamilies and 13 genera! Criticisms of this classification are given by Adam 
(1964: 265) and Adam & Rees (1966: 132). These authors have suggested a 
more reasonable classification,* retaining only the genera Sepia and Sepiella, 
which is outlined below in slightly modified form, together with the southern 
African representatives of each group: 

I. Shell with well-developed posterior spine; ventral part of inner cone 
strongly developed. Tentacular suckers subequal, in 8-20 series. 
Sepia zanzibarica 

II. Shell with well-developed posterior spine; inner cone well 

developed, with wide limbs, but completely reflexed on to and fused 

with the outer cone. Tentacular suckers unequal, usually in eight 
longitudinal series. Sepia officinalis vermiculata 

III. Shell with posterior spine which is generally not keeled, but may be 

keeled dorsally, ventrally, or on both sides; inner cone more 

reduced, with narrow limbs; in most of these species the outer cone 

has two posterior wings which form, in the narrower shells, a 

typical cup-like expansion. Tentacular suckers nearly always 

arranged in eight longitudinal series. 
* Adam (pers. comm.) says that he and Rees do not attach any systematic value to these 


groups. Where, however, a genus contains as many species as does Sepia, the use of some such 
grouping of similar species greatly facilitates the study of interspecific relationships. 
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a. Outer cone without wings; posterior spine with or without 
keels. Tentacular suckers minute and subequal or slightly 
unequal. Sepia acuminata 

b. Outer cone with wings; posterior spine not keeled. Tentacular 
suckers subequal. No southern African representatives 

c. Outer cone with wings; posterior spine without keels. Tentacular 
suckers unequal. In some species the ventral part of the inner 
cone forms a short, rounded ledge. Sepia confusa, S. incerta, 
S. burnupi, S. joubini and S. adami 

d. Outer cone with or without wings; posterior spine keeled. 
Tentacular suckers unequal or subequal. Sepia australis 

e. Outer cone with wings; posterior spine absent. Tentacular 
suckers subequal or unequal. No southern African repre- 
sentatives 

IV. Shell relatively broad, with a more or less developed inner cone and 
without posterior wings at the outer cone; posterior spine absent. 

Tentacular suckers unequal or subequal. Sepia tuberculata, S. papillata, 

S. simoniana, S. angulata, S. hieronis and S. insignis 

V. Form of shell not well known. Tentacular suckers subequal; dorsal 
arms with finger-like tips, devoid of suckers. Sepia robsoni and 

S. faurei 

VI. Subgenus Hemisepius: Shell very thin, without posterior spine; 
phragmocone considerably shorter than dorsal shield; inner cone 
reduced. Sepia typica and SS. dubia 

VII. Subgenus Metasepia: Shell rhomboidal, much shorter than the 

mantle, with a completely chitinous dorsal surface. Tentacular 

suckers very few in number, unequal. Inner cone very narrow; 
posterior spine absent. No southern African representatives 

VIII. Genus Sepiella: Mantle with a posterior gland and characteristic 

locking apparatus (Fig. 3b). Tentacular suckers subequal, in 

8-32 longitudinal series. Shell with outer cone expanded, inner cone 

reduced; posterior spine absent. Sepiella cyanea 

The degree of affinity within the different groups varies. The southern 
African species falling into group IIIc, the ‘doratosepion’ group (Sepia confusa, 
S. incerta, S. burnupi, S. joubini and S. adami) show close interrelationships and a 
marked resemblance in the characters mentioned above (p. 195) as defining 
Rochebrune's genus. Not all the suckers on the sessile arms are biserial, but in 
most of these species there is a biserial arrangement of suckers on some part of 
the arms in one or both sexes. These species are also remarkable in that nearly 
all show sexual dimorphism, such as the ‘tail’ in males of S. confusa, the modified 
dorsal arms in the male of S. incería, and the modified dorsal and ventral arms 
in the male of S. burnupi. The males of S. joubini are less remarkable, being distin- 
guished from the females (apart from the hectocotylization of the left ventral 
arm) mainly by the red spots on the arms. The male of A adami is not known. 
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The southern African 'doratosepion' species fall into two orders of size. 
S. confusa and S. incerta attain dorsal mantle lengths of 85-90 mm in the females 
and about 150 mm in the males. S. burnupi, S. joubini and S. adami attain dorsal 
mantle lengths of 36-59 mm in the females and 41-45 mm in the males (the 
male of A adami is not known). All these species occur off the east coast of 
southern Africa. 

Sepia australis (group IIId) shows a superficial resemblance to the smaller 
*doratosepion' species, and particularly to A. joubini and S. adami. But the shell is 
wider, has a keeled spine and no posterior wings on the outer cone. Its distri- 
bution also differs, and this species has been assigned to the Cape faunistic 
province (see below). 

Sepia acuminata (group IIIa) differs markedly from the other species of 
group III. The animal is generally broader and the shell is not narrow elongate 
but broad, almost rhomboidal, with no posterior wings on the outer cone. 

The affinities between the southern African representatives of group IV 
(Sepia tuberculata, S. papillata, S. simoniana, S. angulata, S. hieronis and S. insignis) 
are much less clear than those of group III. Whilst there are similarities 
between some of these species, the only characters common to all are the 
absence of the posterior spine and wings on the outer cone of the shell, and the 
well developed inner cone which is completely reflexed and fused to the outer 
cone. The shell of S. papillata (Pl. 41a-d) is similar to that of S. tuberculata 
(Pls 39c, d, 40c, d) on the one hand, and on the other hand to that of S. simoniana 
(Pl. 42a, b), from which it is sometimes almost indistinguishable, and to that of 
S. angulata (Pls 44d, 45a—d). The shells of S. hieronis (Pl. 43a-d) and S. insignis 
(Pl. 44a-c) are very different to these and to each other in general shape. A 
consideration of the tentacular suckers, however, divides these species 
differently: A. tuberculata and S. papillata have unequal tentacular suckers, 
whereas in S. simoniana, S. hieronis and S. insignis they are subequal. The soft 
parts of S. angulata are not known. The distribution of these species also varies 
(Fig. 18, Table 8), but all occur in the Cape-South West African province. 

Only two species, S. typica and S. dubia, fall into group VI, and both are 
southern African. These small animals show a close affinity in general 
appearance and in the shells. S. typica has previously been separated from the 
other Sepiidae in the genus Hemisepius, but the discovery of S. dubia has rendered 
the separation of Hemisepius from Sepia less clear. The distribution of these 
species, and those of group V, falls under the Cape-South West African 
province. 

The systematic position of Sepia robsoni and S. faurei (group V) seems to be 
intermediate between those of groups IV and VI. Both species show a relation- 
ship with the species of group VI in general shape (animal very small, mantle 
very broad, with fleshy keels ventrally); other similarities between the species of 
groups V and VI include the similarity of hectocotylus of S. robsoni and S. typica 
(those of S. faurei and S. dubia not known), the biserial arrangement of the 
suckers on all the arms, and the similarities of the tentacular clubs, bearing 


A REVIEW OF THE SEPIIDAE (CEPHALOPODA) OF SOUTHERN AFRICA 29 


subequal suckers. The shell of S. robsoni, of which little is known, apparently 
resembles those of S. hieronis and S. insignis (group IV). The shell of S. faurei, 
on the other hand, approaches the Hemisepius-like shell: it is very thin and 
chitinous, and the phragmocone is considerably shorter than the dorsal lamella, 
but is not as short as those of S. typica and S. dubia. The shell of S. faurei differs 
from those of group VI in that the anterior margin is more nearly parallel to the 
corresponding margins of the dorsal lamella. 

An evolutionary series leading to the Hemisepius condition can be traced 
as follows: Sepia robsoni (shell Sepia-like, dorsal arms with bare tips, fleshy keels 
on mantle ventrally, pores absent) to S. faurei (shell approaching Hemisepius 
condition, dorsal arms with bare tips, fleshy keels on mantle ventrally, pores 
absent) to S. dubia (Hemisepius-like shell, dorsal arms normal, fleshy keels on 
mantle, no pores) to S. typica (Hemisepius-like shell, dorsal arms normal, fleshy 
keels with pores). 

It is impossible at this stage to draw any further conclusions regarding the 
phylogenetic relationships between the sepiids. Adam (19394: 92) concluded 
that the shell and tentacular club present the best features for distinguishing the 
species, and Adam (1964: 268) and Adam & Rees (1966: 135) have suggested 
that the following characters are probably primitive: a well-developed ventral 
part of the inner cone; the presence of a posterior spine; arm suckers of equal 
size and quadriserially arranged; subequal tentacular suckers, arranged in 
eight longitudinal series; and the presence of minute suckers on the buccal 
membrane (of the species described here, only S. zanzibarica has buccal suckers). 
But an arrangement of species according to shell structure does not agree with 
an arrangement of a series according to the structure of the tentacular club, 
e.g. a comparison between S. papillata and S. simoniana, whose shells are very 
similar, but whose tentacular clubs are very different. 


GEOGRAPHICAL DISTRIBUTION 


Sepiids are cephalopods inhabiting the continental shelf and slope, and in 
some cases the intertidal zone. Although they are capable of active swimming 
they apparently spend most of their time on the bottom and do not move over 
very wide areas or go far beyond the continental shelf (sepiids are not generally 
found deeper than about 500 metres*). This is borne out by the distribution of 
the individual species; it is found that although sepiids occur around the coasts 
of Europe, Africa, Asia, the Indo-Pacific islands and Australia, there are no 
known cosmopolitan species. On the other hand, the number of endemic species 
is high. 

The earliest fossil record of sepiids is that of Voltzia palmeri Schevill, from 
Upper Jurassic deposits. Apart from this, sepiids are known almost exclusively 
through the Tertiary to the present. Five genera have been recorded from the 
Eocene (Bülow-Trummer 1920; Roger 1952): Archaeosepia, Belosepia, Pseudosepia, 


* Three known exceptions are Sepia elliptica, S. hedleyi and S. pharaonis, which have been 
collected from depths to 1 ooo metres. 
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Sepia and Stenosepia, but of these only Sepia has been recorded from later Tertiary 
deposits (Oligocene, Miocene, Pliocene) and still occurs in recent times. Thus it 
would appear that Voítzia became extinct in the Jurassic, and Archaeosepia, 
Belosepia, Pseudosepia and Stenosepia in the Eocene. All recent sepiids were 
presumably derived from the fossil genus Sepia. 

All but three of the fossil sepiids were found in European deposits. The 
three exceptions are Voltzia palmeri Schevill from Cuba (Upper Jurassic), 
Belosepia incurvata Cossmann & Pissaro from West Pakistan (Sind Region; 
Eocene) and Belosepia ungula Gabb from North America (Texas, Missouri, 
Alabama; Eocene). 

The absence of sepiids from New Zealand and both coasts of the American 
continent today is apparently due to the separation of these land masses by 
extensive, deep oceans and/or very cold water in the regions where migration 
could otherwise occur. The ocean between Australia (where numerous species 
of Sepiidae occur) and New Zealand is wide and deep, and the currents are 
adverse to a crossing in this direction. 


TABLE 8. Distributional categories of the Sepiidae of southern Africa 
(in the same order as in figure 18). 


Mocambique—Malagasy . Natal Cape-South West African 
province province province 

Sepia confusa Sepia acuminata Sepia faurei 
Sepia joubini Sepia simoniana 
Sepia burnupi Sepia insignis 
Sepia adami Sepia dubia 
Sepia incerta Sepia robsoni 
Sepiella cyanea Sepia tuberculata 


Sepia typica 

Sepia officinalis vermiculata 
Sepia papillata 

Sepia australis 

Sepia hieronis 

? Sepia angulata 


At least two species of fossil sepiids have been recorded from America, the 
most recent from the Eocene. The absence of later fossil evidence suggests that 
these species became extinct, and that recolonization was prevented, perhaps 
by the low temperatures prevailing in the only relatively shallow areas via which 
Sepiidae could migrate from Asia or Europe, viz. the Bering Straits or via the 
Faeroe Islands, Iceland and Greenland. 

In the waters around southern Africa, 19 species of Sepiidae are known to 
occur. Of these, 16 are endemic, one is tropical, one is an Atlantic species and 
the remaining species has an interrupted distribution. 

The tropical species, Sepia confusa, enters southern African waters at the 
southern end of its range. It is known to occur from Zanzibar to Durban, and is 
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Fic. 18. Distribution ranges of the Sepiidae of southern Africa. 
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related to other sepiids of the *doratosepion” group occurring off the east coast 
of southern Africa. 

One Atlantic species, Sepia officinalis, enters southern African waters. It 
occurs from Scandinavia to Delagoa Bay (Moçambique), but the subspecies 
S. officinalis vermiculata is endemic to southern Africa, occurring from off the 
Groene River mouth on the west coast to Delagoa Bay on the east coast. 

Sepia australis has an interrupted distribution, occurring in southern 
African waters from the Olifants River on the west coast to Rame Head, near 
Port St. Johns, on the east coast, but is also found in the Red Sea. 

The endemic species are divided into two groups: the subtropical species 
restricted to the east coast of southern Africa, and the temperate species, 
occurring from the west coast round to the south coast and gradually diminishing 
along the east coast. 

Stephenson (1948: 228), on the basis of extensive surveys of the intertidal 
fauna, divided southern Africa into three faunistic provinces, namely the 
subtropical population of Natal, the warm temperate fauna of the south coast 
and the cold temperate fauna of the west coast. Day (1967: 11) found, however, 
that these divisions do not apply to shelf fauna, since the change in temperature 
at, say, 100 m is not as marked as it is in the intertidal zone. Thus the surface 
temperature of the south coast (Bashee River to Cape Point) ranges from 15? to 
20°C, whereas on the west coast (Cape Point to South West Africa) the surface 
temperature range is about 12? to 15°C. At 100 m, however, the bottom 
temperature is far more constant, the range being about 12° to 14°C from 
Port Elizabeth to Lüderitzbucht (Day 1967: 12). 

Day (1967: 12) suggests the following faunistic provinces to include both 
intertidal and shelf fauna: 


I. The Mogambique-Malagasy province, reaching Delagoa Bay; 
dominated by tropical species. 

2. The Natal province, from Delagoa Bay to Bashee River; many tropical 
species, but also fair numbers of endemics and Atlantic species. 

3. The Cape-South West African province, from Bashee River to about 
Cape Frio; dominated by endemics but with a few tropical species and 
several other components. The intertidal fauna of this province differs 
on the Indian and Atlantic coasts, i.e. are separated into warm 
temperate and cold temperate forms. 


The distribution of the Sepiidae of southern Africa agrees with Day's 
faunistic provinces, except that the boundary between the Natal and the 
Cape-South West African species seems to lie a little further south, between 
Port Elizabeth and East London (Fig. 18). The species of Sepiidae arbitrarily 
assigned to the various provinces are listed in Table 8. 


1. The Mogambique-Malagasy province: only one tropical sepiid species, Sepia 
confusa, is known to occur here. It also occurs further south, as far as Durban. 
Sepia hieronis has been caught in this region, but as it has also been recorded off 
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the west coast, this is not a tropical species but an endemic one with a peculiar 
interrupted distribution. Sepia acuminata, a subtropical species, enters this 
province at the northern end of its range. 


2. The Natal province: all the species of this category are endemic, and are 
restricted to the east coast of southern Africa; they do not extend further south 
than Port Elizabeth. The main component of this group of subtropical species 
is the ‘doratosepion’ group, including Sepia incerta, S. burnupi, S. joubini and 
S. adami. These species are very similar anatomically and are obviously closely 
related. S. confusa (see above) also belongs to the ‘doratosepion’ group, but it is 
not endemic to southern Africa, as it has been recorded as far north as Zanzibar. 
Since, however, the waters off the east African coast have not been extensively 
sampled, further collection may well show that the sepiids of the Natal province 
occur further north than is known at present. 

Two other species, Sepiella cyanea and Sepia acuminata, are found in the 
Natal province. The latter species extends into the Mocambique province, and 
has been recorded as far north as Zavora. Sepiella cyanea has also been recorded 
from Nosy N'Tangam, Malagasy (Adam & Rees 1966: 121). 

Several species from the Cape-South West African province extend into 
the Natal province (see below). 


3. The Cape-South West African province: Sepiids do not seem to enter South 
West African waters to any marked degree. Only one Cape species, S. papillata, 
has been recorded from South West Africa. The apparent absence of Cape 
Sepiidae from South West African waters does not seem to be due to tempera- 
ture, since this varies little along the west coast of southern Africa. It may 
however be due to the difference in coastal conditions, since the South West 
African shores consist largely of long sandy beaches, with pounding surf and 
very little kelp. Rocky outcrops are few and far apart. According to Penrith & 
Penrith (1969: 100), fishes of the genus Lithognathus show a similar break in 
distribution off the South West African coast. L. lithognathus occurs from Natal 
to the Orange River mouth, but has not been recorded off South West Africa, 
where the species is replaced by L. aureti and L. olivieri off the northern half of 
South West Africa. No species of Lithognathus have been recorded off the 
southern half of South West Africa, between Sandwich Harbour (on the tropic 
of Capricorn) and the Orange River mouth. 

Of the Cape species of Sepiidae, Sepia tuberculata occurs from Melkbosstrand 
to Knysna. The relatively short range of this species may be linked with its 
shallow-water habitat (depth range 0-3 m). 

S. papillata and S. typica have wider ranges of distribution, extending into 
the Natal province (to Durban). On the west coast, S. papillata has been 
recorded as far north as Lüderitzbucht—one of the few rocky areas on the 
South West African shore; S. typica does not seem to occur north of Saldanha 
Bay. 

As mentioned above, S. officinalis vermiculata is endemic, and occurs in the 
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Cape faunistic province. It has been recorded from Groene River mouth to 
Delagoa Bay, the latter being the northernmost record for temperate Cape 
species of Sepiidae along the east coast (except perhaps S. hieronis). 

Sepia simoniana is the only Cape species which does not occur off the west 
coast. It has been recorded from False Bay to the Tugela River mouth. 

Other endemic species of the Cape province are Sepia insignis, S. robsona, 
S. faurei and S. dubia, each known from only one locality, and S. angulata. The 
soft parts of the latter species are as yet unknown; it is not included in Figure 18. 
S. hieronis has provisionally been allocated to the Cape species, although it has 
not so far been recorded from the south coast; it is known to occur off the west 
coast (from Hondeklip Bay to Slangkop) and off Monte Belo, Moçambique. 


VERTICAL DISTRIBUTION 


The vertical distributions of the southern African sepiids are not well 
known. Many records give no indication of the depths at which the specimens 
were caught, and others, where open trawls were used, are unreliable. In the 
latter case the depth at which the trawl was hauled is given, but the specimens 
could as easily have been caught while the trawl was raised or lowered. 
However, since sepiids tend to live on or near the bottom, the depth over which 
the trawl was fished probably gives a fairly good indication of the depth at 
which the sepiids were living. The depth records available (Fig. 19) show some 
interesting features. 

Off the south coast, where the continental shelf is very wide (about 220 km 
at the widest point), few sepiids have been recorded below 100 m. Off the east 
and west coasts the continental shelf is much narrower (maximum about 
40-50 km) and sepiids have been recorded as deep as 460 m, that is, some way 
out beyond the edge of the shelf. 

Sepia officinalis vermiculata is unusual in that it is found in shallow water in 
estuaries and sheltered bays (Saldanha Bay, Breede River mouth, Knysna 
lagoon, Bushmans River mouth and Durban Bay). Strangely it has not so far 
been found in False Bay. This subspecies is not limited to shallow water, 
however, and has also been recorded from depths to 249 m off the Natal coast 
(Massy 1925: 209). 

Sepia tuberculata is apparently more closely restricted to the inshore waters, 
and has been collected mainly from rock pools. There is also one record from 
Simonstown harbour, at a depth of 3 m. Many of the records do not give any 
reference to depth, and this species is not included in Figure 19. 

Sepia typica is common in fairly shallow water in Saldanha Bay, but else- 
where it is found somewhat deeper. In Table Bay and False Bay this species is 
found below 17-18 m, off the south coast below 40 m, and off Durban at 99 m. 
Similarly the upper depth limit of S. simomana is deeper off the east coast 
(116-134 m) than off the south coast (below about 10 m in False Bay). 
S. papillata and S. australis show a similar though less marked trend at the 
eastern end of their distribution ranges. 
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Fig. 19. Vertical distribution of the Sepiidae of southern Africa. Linked symbols indicate 
continuous hauls between the indicated depths. 
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The east coast sepiids also show a tendency to occupy deeper water 
further northwards, as the climate becomes hotter, though the absence of 
records from shallow water off the Mocambique coast may well be due to 
insufficient sampling. The east coast species are generally caught below 60 m 
off the Natal coast and below 200 m off the Moçambique coast. Two exceptions 
are S. burnupi, caught at 40-48 m off the Umhlanga River, and Sepiella cyanea, 
recorded from 51 and 73 m off the Tugela and Umvoti Rivers. For both these 
species, these are the only available depth records. 


GROWTH 


For each species the relative dimensions were calculated for as many 
specimens as possible, and the ranges and means were calculated for those 
dimensions thought to be of some significance. Tests for correlation between 
various relative dimensions and the standard length (MLd or shell L) were 
performed for species where ten or more specimens had been measured (males 
and females being considered separately), to test if there is any change 
in relative body (or shell) dimensions with growth. In general the results of 
the correlation tests were disappointing, due to the great variation in measure- 
ments. 

The only species giving significant correlations for most of the body 
measurements was Sepia australis, and even here the scatter about the regression 
lines is wide, though 59 males and 77 females were measured. Figure 20 shows 
the scatter diagrams for most of the dimensions of S. australis males and shells. 
Where correlation was found to be statistically significant, the regression lines 
were calculated by the least squares method. These lines are included in 
Figure 20 for interest, but they clearly do not fit the scatter diagrams well, since 
the variation is very wide. Trends can, however, be observed. With growth, the 
mantle becomes much narrower relative to its length; the head becomes 
relatively shorter and narrower, and the fins also become relatively narrower. 
The change in relative length of the tentacular club is small, but the arms 
become relatively longer. In fact there seems to be a general trend to elongation 
with growth, producing a more streamlined body, perhaps enabling faster 
locomotion. 

Growth of the S. australis females is very similar to that of the males, 
except that the arms are relatively shorter than those of the males, although 
also becoming longer in larger animals. 

The shell dimensions also show a wide scatter, despite the fact that the 
shell is a rigid structure and is not subject of contractility as are the soft parts. 
The shell is however secreted by the animal and the variation in its dimensions 
suggests that the wide scatter of the relative dimensions of the soft parts is 
not solely due to their contractility. The shell becomes relatively narrower 
and slightly thinner with growth, and the striated zone becomes relatively 
longer. 
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Fic. 20. Sepia australis males and shells. Change in dimensions (expressed as % MLd or % shell 

length) with growth (increase in MLd or shell length). The straight lines through the scatter 

diagrams indicate the calculated regression lines, where a statistically significant correlation was 
found to obtain. 
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SUMMARY 


A complete synonymy, distribution and depth ranges, and descriptions of 
external morphology are given for each of 20 species. Three species, Sepia adami, 
S. angulata and S. faurei, are new. The soft parts of S. insignis (previously known 
only by its shell) are described for the first time. The animals and shells 
described by Massy (1925) as SS. incerta and S. burnupi have been re-examined, 
and all are found to pertain to S. incerta. The first known animals of S. burnupi 
(formerly the types of S. exsignata) have been redescribed, and the first recorded 
specimens of S. hieronis from the east coast are described. Keys to the soft parts 
and to the shells are provided. The relationships of the southern African 
Sepiidae, their geographical and vertical distribution, and their growth, are 
discussed. 
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APPENDIX 


TABLE 9. Sepia zanzibarica. Relative dimensions as % MLd. 


N.M.959 Holotype 
* (Adam & Rees 1966) 
MLdinmm . . 163 168 
NN V. ON D. 71,8 89 
RNV... 52,1 42 
lo . e €. 33,1 21 
EM. .--— 31,9 32 
HEEL. ce se 103,1 92 
Hm. Ll. 10,4 9 
AL I E s 39.9 30 
CONO RPM 42,3 30 
NAAA 43,6 33 
A e 46,0 40 
Dies o. 128,2 92 
HET. 2. SC 26,4 21 


Table 10. Sepia zanzibarica shells. 
Relative dimensions as % shell length. 


A2141 Mean 
Lünmm .——— 189 164 
E. x 31,2 33,5 32,4 
Th D . . D . 8,5 8,5 8,5 
BENZ A 68,8 75,0 7159 


283 


TABLE 11. Sepia officinalis vermiculata males. Relative dimensions as % MLd. 


Adam 
& 
A30130|A30182 Knysna Estuary Durban| Adam | Rees || N | Mean 
Bay | 1962 | 1966 
MLdinmm . . 220 198 120 anno ILLO PIOS 94. 80 67 136 124 | 148 
AL o. o. 90,9 | 87,4 | 90,5 91,0 89,2 89,2. 922 91,5 90,0 92,5 | 89,7 | 87 78 | 13 | 89,2 
MW . . . «v 569 | 384 | 524 51,4 495 505 49,0 53,2 53,8 61,2 | 57,4 | 51 49 | 13] 513 
A EE 26,8 2917 26:2 28,8 27,0 279 22,5 245 275 "2009 33,1 28 26 13 | 26,8 
HW . e 40,0 | 369 | 41,3 45,0 41,4: 41,4 41,2 42,6 50,0 52,2 |.463 | 40 41 | 13 | 43,0 
BIS x <= 106,8 | 106,1 | 107,1 109,9 103,6 101,8 105,9 111,7 103,8 113,4 | 110,3 96 100 13 | 105,9 
DEM. v os 159 | 157 | 15,9 162 13,5 11,7 167 181: 13,8 17,9 | 14,7 | 13 15 | I3 | 15,2 
Er See St 364 | 38,9 | 357 323 324 28,8 3753 383 375 4033 | 463 | 44 | 44 | !3| 376 
AID s a 34^5 | 399 | 341 369 342 35,1 36,3 394 40,0 388 | 493 | 47 47 | 13| 394 
ALOL . x 39,6 = 357 396 36,9 405 41,2 41,5 36,3 41,8 | 529 | 50 | 54 | 12] 424 
AL M CES Eus 540 49.7 49,2 ` 40,5 40,5 45,1 479 53,8 49,3 | 63,2 53 57 || 12| 493 
DES. . 95,5 | 106,1 — — — — — —  — — 115,4 | 1061 — 
Ee, 052 | 12151 — = —  — - = = QD. — P guo 


[DE o 29,5 | 27,8 | 23,8 30,6 26,1 24,3 28,4 26,6 350 34,3 | 294 | 28 34 | 13 | 29,1 


Range 


78 -92,5 
38,4-61,2 
22,5—33,I 
36,9-52,2 
96 -113,4 
11,7-18,1 
28,8-46,3 
34,1-49,3 
35,7—54 
40,5-63,2 


93,2—161 
23,0-35,0 


voz 
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TABLE 12. Sepia officinalis vermiculata females and juveniles. Relative dimensions as % MLd. 


Locality 
A30131| A30183} A31292| unknown Knysna Estuary Durban Bay 
MLdinmm. . 208 287 188 242 103 105 100 102 98 96 156 172 
M7 o e a 88,5 87,5 88,8 86,4 990 (933 90,0 87,3 92,9 89,6 91,7 92,4 
MW m e 43,8 50,9 44,7 55,8 63,1 50,5 50:0) 56,3 53,1 54,2 59,6 59,9 
HL . — 24,4 23,9 34,3 252 10) 52310. 25.5 "296 260 33,3 33,1 
HW — 37,6 38,8 39,3 47,6 43,8 42,0 44,1 44 47,9 48,7 50,0 
FL > 101,0 | 107,3 | 109,0 110,7 119,4 106,7 104,0 — 105,1 110,4 | 110,3 113,4 
FW 2,0 1272 16,0 16,5 19,4 12,4 16,0 — 122 17,7 185 16,3 
ALI. 31,7 29,6 277 55,0 40,8 34,3 32,0 42,2 40,8 35,4 40,4 424 
ALII o. 33,7 32,8 29,8 57,9 40,8 34,3 SILOS 4371 40,8 38,5 50,0 47,7 
ALCI. — 36,6 31,9 60,3 42,7 36,2 36,0 44,1 38,8 42,7 442 48,8 
AL IV : — 44,3 37,2 79,3 53,4 44,8 420 520 52,0 51,0 56,4 50,0 
TL Rie. . 101,0 | 158,5 85,1 203,3 — — — — — — 105,8 116,3 
Mis X i 117,8 | 163,1 74,5 159,1 — — — — — — 115,4 104,7 
Tel 26,4 27,9 26,6 36,0 29,1 25,7 31,0 38,2 34,7 30,2 31,4 32,0 
sar ap 
Durban Bay (cont.) Adam | Rees N Mean Range 430128 | A30129 
1962 | 1966 9 9 9 juvenile | juvenile 
MLdinmm . 162 149 172 168 147 120 50 7 39 
NL . 91,4 89,9 92,4 89,9 90 85 18 90,3 85 -99,0 90,0 87,2 
MW e e 58,0 62,4 56,4 58,3 52 54 18 54,6 | 43,8-63,1 52,0 61,5 
HL 3155 821950829171 — 3271 31 33 I7 29,0 | 20,0-34,3 28,0 30,8 
HW 49,4 48,3 34,9 36,9 46 42 17 43,7 34,9—50,0 48,0 48,7 
FL 113,6 117,4 104,7 114,3 100 98 17 108,5 98 -119,4 106,0 97,4 
FW v 4,8 5,4 17,4 14, 10 1355 1 14,7 10 -19,4 12,0 10,3 
ALI 38,9 41,6 39,5 44,0 42 33 18 38,4 | 27,7-55,0 22,0 23,1 
AI. . 46,3 52,3 46,5 49,4 — 33 17 41,6 | 29,8-57,9 28,0 30,8 
AL III S 48,1 497 47,1 47,2 46 SN 17 43,1 31,9-60,3 26,0 30,8 
a | yw | ass | es | ds 
t. . , , , , —24 , 1 , 
Thi)! 1123 1074 1488 1381 | — | 15° 21 | 129,3 | 74,5-203,3 || 1000 | 1256 
HCl. . « 28,4 289 29, 393 — 32 17 30,6 | 25,7-38,2 20,0 20,5 
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TABLE 13. Sepia officinalis vermiculata shells. Relative dimensions as % shell length. 


A30129 


A30130 
A30182 
A30183 


Breede 
River 


Knysna 
Estuary 


in mm 
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W 


Th 


Str z 


43,2 
49.5 
63,2 


69,1 


46,7 


50,0 
49,5 
47,6 
44,9 
47,9 
47,8 
50,0 
43,3 
41,6 
47,1 
46,4 


Saldanha 
Bay 


Krom 
River 


Durban 
Bay 
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TABLE 14. Sepia acuminata males. Relative dimensions as 95 MLd. 


Adam 
& 
Massy | Rees 
A30147 | A31398 | A31399 | N.M.964| 1928 | 1966 || N | Mean Range 
MLd 89 67 89 78 80 67 
in mm 
MLv 83,1 80,6 80,9 82,1 80,0 78 6 80,8 78 -83,1 
MW 44,9 68,7 60,7 64,1 49 || 5 57,5 | 44,9-68,7 
HL 27,0 34:3 36,0 37,2 25 || 5 359 | 25 —3752 
HW 40,4 52,2 48,3 42,3 41,3 | 36 || 6 494 | 36 -5322 
FL 95,5 86,6 82,0 94,9 87 ||5 89,2 | 82,0-95,5 
FW 11,2 6,0 7,9 9,0 9 5 8,6 6,0-11,2 
AL I 25,8 38,8 39:3 33,3 425 | 25 || 6 34,1 25 —42,5 
AL II 24,7 35,8 36,0 29,5 459 | 27 M6 32,4 | 2457-4153 
AL III 24,7 38,8 42,7 35,9 40,0 | 28 || 6 35,0 | "24559-41957 
AL IV 27,0 50,7 44,9 43,6 51,3 | 33 || 6 41,8 | 27,0-51,3 
"RIS = cA da. E 13530 nci 105 6 112,3 44,9-182,1 
Tel 11,2 22,4 — 15,4 15,0 13 5 15,4 11,2-22,4 


TABLE 15. Sepia acuminata females and juveniles. Relative dimensions as % MLd. 


Adam « 
A31398 | N.M.964| Rees N Mean Range . A31400 
1966 q E 2 juv. 
9 T 9 

MLd in mm 92 92 79 39 
MLv . 73:9 82,6 83 3 79,8 73:9-83 87,2 
MW 65,2 54,3 53 3 57,5 53 -65,2 59,0 
HL 38,0 31,5 29 3 32,8 29 -38,0 38,5 
HW 51,1 40,2 40 3 43,8 40 -51,1 48,7 
FL 76,1 90,2 89 3 85,1 76,1—90,2 82,1 
FW 6,5 12,0 II 3 9,8 6,5 120 7,7 
ALI 40,2 29,3 32 3 33,8 29,3-40,2 35,9 
AL II 44,6 38,0 32 3 38,2 32 -44,6 35.9 
AL III 40,2 37,0 32 3 36,4 32 -40,2 33,3 
AL IV 50,0 41,3 35 3 42,1 35 —50,0 48,7 
Rt — 137,0 — 
TL it "s 105,4 95 4 123,2 95 -155:4 wae 
Tcl 22,8 18,5 13 3 18,1 13 —22,8 293,1 
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TABLE 16. Sepia acuminata shells. Relative dimensions as % shell length. 


West 
A31398 | A31399 | A31400 | Pondo- N.M.965 N| Mean Range 
land 

L in mm 72 92 +39 +108 IOI +77 

W 38.9 35,0 "| 21857 1 E435 CE 352b T39 6| 40,6 |35,6-48,7 

Th 9,7 9,2 10,3 | E roa 999 +104 || 6 10,0 9,2-10,4 

Str z 59.7 68,5 | 464,1 | 64,8 64,4 +61 6 | 63,8 |59,7-68,5 

See opposite for Table 17 

TABLE 18. Sepia confusa females. Relative dimensions as % MLd. 
A31403 Adam & Rees 1966 N Mean Range 

MLd in mm +53 Bp 85 80 84 

Mivo 73,6 80 79 75 81 

MW 49,1 | 36 33 35 33 5 3752 33 -49,1 

HL 26,4 22 29 19 18 

HW 92,1 | a 33 30 33 5 31,8 30 -33 

BIO 70:2 87 79 81 80 

FW 57 | 13 13 12,5 8,5 5 10,5 5,7-13 

ALI 4593 | 38 33 34 30 5 36,1 30 45,3 

AL II 453 | 34 32 35 32 5 35,7 32 —45,3 

AL III 49,1 | 34 32 32 32 5 35,0 32 -49,1 

AL IV 50,9 | 36 33 35 34 5 37,8 33 -50,9 

TL — — 82 — — 

Tel p 13,5 14 E = 2 13,8 13,5-14 

TABLE 19. Sepia confusa shells. Relative dimensions as % shell length. 
E 
A2140 | N.M.961 A31402 A31403 To N Mean Range 

L in mm 88 +141 106 +105 +93 +104 +53 84 
W . 193 | ^ 15,6 179 181 194 192 24,5 19 8 19,1 | 15,6-24,5 
"iB. 9.1 6,4 8,5 7,6 8,6 73 11,3 9 8 8,5 6,4-11,3 
Str z 357 65,2 54,7 58,1 59,1 — — 362 6 59,1 54,7-65,2 
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TABLE 20. Sepia incerta males. Relative dimensions as % MLd. 


l Adam & 
N.M.956| N.M.957 90143 Massy 1925 Massy 1928 Rees N Mean Range 
1966 
MLd in mm . | 148 146 190 29m 197105 Ma OR 136 195 | 150 147 135 140 
MLv . . .| 84,5 82,2 850 83,5 81,1 78,9 83,9 853 83,7 | 67 74 | . 
MW . . .| 344 34,3 350 30,7 2354 31,7 356 | 37 34 9 34,2 30,7-37 
BE. . X 22,9 2 19,2 18,9 16,5 21,8 18,3 D. AN i 
EW e 23,0 203 217 (25.2 EE 20 TENDO 24 25 II 2070 20,4—28,4 
EE - (954 | 95,9 950 92,7 91,3 83,1 947 = A 
E o a n 9,5 6,2 8,3 IOA IS o2 qu ri aes 9 9,5 6,2-11 
BEIC . + | 959 93,8 75,0 76,4 68,5 88,0 32,3 | 127,9 107,2 | 92,7 91,8 | 81 84 || 12* | 89,3* 68,5-127,9* 
ALII. . .| 38,5 37,0 40,8 38,6 394 2352 30,1 | 61,8 47,8 | 42,7 41,5 | 37 39| 12* | 41,6* 35,2-61,8* 
AEII . .| 3752 36,3 400 39.4 37,8 37,3 33,4 | 62,5 456 | 493 40,1 | 38 39| 12* | 419* | 36,3-62,5* 
No. .| 669 66,5 63,3 60,6 66,1 653,4 38,7 | 102,2 74,4 | 740 741 | 59 63 || 12* | 69,5* 59 —102,2* 
Rt. o e 66,9 "es 81,6 107,9 ffe 96,5 3,1 96,8 67,3 E JI i 
D. E 61,5 055 — 835 — — c 139,1 138,4 65,3 H ob. ee 
Tels Ga. E 12,8 14,4 15,8 158 — 13,4 15,1 22,1 19,2 19,7 eee I5 14 12 15,2 12,2—22,1 


o6z 


HAISAN NVOIAAV H.LOOS AHL 40 S'IVNNV 


* Young male (MLd 93 mm) not included. 
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TABLE 21. Sepia incerta females. Relative dimensions as % MLd. 


A30143 Massy 1925 N Mean Range 

MLd in mm 82 90 80 
MLv . . 85.4 a 
MW = . 36,6 48,9 53,8 3 46,4 36,6-53,8 
DES. . 18,3 
Ine... 26,8 33.3 30,0 3 30,0 26,8-33,3 
RE”. 92,7 
FW . 8,5 
ALI 26,8 54,4 45,0 3 42,1 26,8-54,4 
AL II 22,0 57,8 61,3 3 47,0 22,0-61,3 
AL III 31,7 64,4 56,3 3 50,8 31,7-64,4 
AL IV 35,4 60,0 62,5 3 52,6 35,4-62,5 

Rt 87,8 
TL Lt Ser 142,2 — 
Tcl 14,6 16,7 -— 2 157 14,6-16,7 


TABLE 22. Sepia incerta shells. Relative dimensions (approximate) as % shell length. 
Many of the shells are broken. 


Massy 1925 N.M.958 N.M.970 Punta Zavora N | Mean Range 
No. 8 No. 16 A B B C 
Iun mma 135 4125* 148* 146* 81 65 106 77 66 49 
Woa. 17 16,8 149. 13,7 198 20,0 175,9. 20,82 197 22,4 [110 18,3 | 13,7-22,4 
Tes . ' 6,l 5.3 7,4 I ms 7,8 7,6 8,2 9 7.3 5,5-8,2 
St . | ?70 266 57,41 47,9t| 67,9 56,9 69,8 — 62,3 56,1 63,3 8 64,0 | 56,1-?70 


* Length of shell if complete . . 
T Part of striated zone missing; percentage should be higher. These dimensions excluded from the calculation of the mean 
relative length of striated zone for this reason. 


TABLE 23. Sepia burnupi. Relative dimensions as % MLd. 


A6525 N.M.4073 Mean A6525 
ó ó ó 2 
MLdinmm . . 44 45 36 
NIEVE. C. 226 90,9 QI, 1 91,0 88,9 
MW ie - 40,9 40,0 40,5 47,2 
Lb M . x 25,0 24,4 24,7 27,8 
HY eg 36,4 35,6 36,0 38,9 
ERES E 102,3 97,8 100,1 100,0 
EA SIE NM NS 11,4 DII 11,9 DM 
ALITE eee 43,2 33,3 38,3 30,6 
ACIE . C 31,8 24,4 28,1 33,3 
ARIS . X 38,6 28,9 33,8 30,6 
I . 5495 46,7 50,6 38,9 
RUE E — — 
pi E m n 68,2 SI 69,7 83,3 


Do A oe II,4 ITI 11,3 DII 


292 


ANNALS OF THE SOUTH AFRICAN MUSEUM 


TABLE 24. Sepia burnupi shells. Relative dimensions (approximate) as % shell length. 


A2147 
L in mm 47* 41* 
M 25,5 24,4 
mH 7:4 6,1 
Str z 85,1 78,0 


* Anterior tip of shell missing. 


TABLE 25. Sepia joubini males. Relative dimensions as % MLd. 


Mean Range 
24,4 23,6-25,5 
6,7 6,1—7,4 
79.7 74 —85,1 
Massy 1927 A31393 
40 - 33 35 41 4I 
77,1 82,9 75,0 
40,0 36,6 36,6 
22,9 19,5 22,0 
30,0 36,4 | 34,3 31,7 31,7 
82,9 80,5 80,5 
8,6 3 3 
40,0 — 25,7 24,4 24,4 
3955 — 22,0 22,0 22,0 
40,0 39.4 | 22,9 22,0 22,0 
450 45,5 | 25,7 24,4 22,0 
ER ae 91,4 100,0 78,0 
| 94,3 104,9 82,9 
— 12,1 | 10,0 "COMO 
N Mean Range 
18 39,0 317478 
18 33,4 28,2-42,3 
16 7,3 5,1-11,5 
17 26,5 20,6-40,0 
17 25,I 20,5-37,5 
18 25,5 19,5-40,0 
18 27,0 17,2-45,5 
I4 II,3 7,7-13.9 


A30141| A30142 A90172 
MLd in mm 29 34 96 36 41 39 39 
MLv 79,3 | 85,3 | 75,0 80,6 80,5 79,5 84,6 
MW 379 | 41,2 | 38,9 41,7 31,7 39,5 38,5 
HL 24,1 26,5 | 22,2 22,2 24,4 20,5 15,4 
HW 345 | 353 | 33-3 393 31,7 28,2 30,8 
PL. 79,3 | 82,4 | 83,3 86,1 85,4 87,2 84,6 
FW 5,2 88 | 56 83 98 757 77 
ALI 24,1 32,4 | 22,2 30,6 24,4 25,6 28,2 
AL II 24,1 20,4 | 22,2 30,6 24,4 23,1 30,8 
AL III 20,7 29,4 | 25,0 27,8 19,5 23,1 25,6 
AL IV 17,2 32,4 | 22,2 25,0 22,0 23,1 25,6 
TL Rt: 110,3 — — 91,7 — 117,9 125,6 
Lt 89,7 — — — 73,2 1026 — 
Tel 10:3 |. = — 13,9 12,2 10,3 7,7 
A31393 (cont.) 
MLd in mm 39 36 34 33-26 30 21 20 
MLv 7444 77,8 76,5 75,8 76,9 76,7 76,2 70,0 
MW 359 39,9 38,2 42,4 42,3 40,0 47,6 35,0 
HL 17,9 22,2 20,6 21,2 23,1 20,0 
HW 30,8 30,6 32,4 36,4 42,3 36,7 
Fie. 82,1 77,8 82,4 78,8 80,8 80,0 
FW 5, 8 5,5 BO 06.1. 165 67 
ALI 25,6 27,8 20,6 21,2 26,9 26,7 
AL II 20,5 25,0 20,6 21,2 26,9 23,3 
AL III 20,5 25,0 20,6 21,2 30,8 23,3 
AL IV 23,1 27,8 23,5 24,2 34,6 23,3 
IHE Rt. 94.9 100,0 105,9 75,8 c 86,7 
Et. 102,6 102,8 111,8 —  — 106,7 
Tel 10,3 13,9 11,8 12,1 — 13,3 
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TABLE 26. Sepia joubini females. Relative dimensions as % MLd. 
A30141 
MLd in mm 40.290. 220. 2 31 5 383. 35 35. 38 199 499 
MLv 77,5 81,5 82,8 82,1 80,6 82,9 81,8 80,0 829 81,6 816 82,1 
MW 350 407 4L4 42,9 41,9 40,0 39,4 400 37,1 36,8 36,8 35,9 
HL 22,5 25,9 20,7 25,0 25,8 25,7 24,2 22,9 25,7 23,7 21,1 20,5 
HW 32,5 40,7 37,9 393 38,7 343 364 343 343 299 316 33,3 
FL 82,5 81,5 793 82,1 83,9 82,9 84,8 77,1 82,9 81,6 78,9 76,9 
FW 50 74 1603 71 65 7! 91 57 57 — 53 64 
ALI 25,0 33,33 27,6 28,6 290 31,4 27,3 28,6 31,4 31,6 28,9 233553 
AL II 350 259 31,0 28,6 258 2343 30,3 31,4 457 36,8 39,5 41,0 
AL III 37:5 259 31,0 28,6 290 37,1 30,3 28,6 42,9 39,5 39.5 43,6 
AL IV 30,0 29,6 31,0 32,1 290 31,4 33,3 28,6 34,3 316 2342 30,8 
Rt 90,0 140,7 — 10751 112, 94,3 87,9 114,3 100.0 — 78g  — 
TL 
Lt 92,5 107,4 96,6 110,7  — 122,9 87,9 105,7 100,0 84,2 84,2 100,0 
Tel 100. 14,0 14:0 14,3 12,9 14,3 12,1 14,3 12,9 10,5 13,2 10,3 
Massy 1927 
(Adam 
& Rees 
A30141 (cont.) A30142 |A3o172| 1966) N [Mean| Range 
PF11741 PF10715 
MLd in mm | 40 40 43 36 32 39 47 36 
MLv 82,5 80,0 76,7 | 86,1 87,5 82,1 85 
MW 350 32,5 32,6 | 38,9 40,6 | 38,5 | 32 19 | 37,8 | 32 -42.9 
HE. 20,0 22,5 20,9 | 30,6 40,6 20,5 25 
HW 30,0 27,5 — | 33:3 344 | 33,3 | 30 30,6 19 | 33,8 | 27,5-40,7 
FL. 80,0 80,0 76,7 | 80,6 90,7 87,2 85 
FW . 75 55 93 5,6 6,3 7:7 8,5 18 7,1 5,0710,3 
ALI 30,0 30,0 27,9 | 27,8 43,8 | 30,8 | 30 38,9 20 | 30,8 | 25,0-43,8 
AL II 3755 375 37,2 | 38,9 43,8 | 43,6 | 38 47,2 20 | 36,5 | 25,8-47,2 
AL III 375 375 372 | 38,9 313 | 43,6 | 38 47,2 20 | 36,2 | 25,9-47,2 
AL IV 32,5 30,0 27,9 | 30,6 43,8 | 282 | — 38,9 19 | 32,0 | 27,9-43,8 
Rt 90,0 950 81,4 |— — 94,9 
TL : : 2 127,8 
Lt 9755 1055 744 | — 938 | 923 | 7 i 
Tcl 15,0 15,0 11,6 | — 15,6 | 12,8 9,5 13,9 19 | 13,0 | 9,5-15,6 
TABLE 27. Sepia adami females. Relative dimensions as % MLd 
A31394 A30149 N | Mean Range 
MLd in mm |. 59 47 44 28 24 25 
MLv 76,3 745 72,7 78,6 750 80,0 
MW 40,7 38,33 38,6 39,3 458 44,0 | 6 | 41,1 | 38,3-458 
DTI C. 22,0 23,4 20,5 25,0 
HW 35,6 36,2 236.4 393 4 | 369 | 35,6-39.3 
FL . 86,4 809 77,3 82,1 
FW . 6,8 6,4 6, 7:1 i 6,8 6,4-7,1 
ALI 32,2 29,8 27,3 25,0 4 28,6 25,0-32,2 
AL II 30,5 25,5 25,0 21,4 4 25,6 21,47 30,5 
AL III 28,8 29,8 25,0 25,0 4 27,2 25,0—29,8 
AL IV 32,2 298 31,8 25,0 4 29,7 25,0—32,2 
TE Rt 98,3 63,8 E 85,7 
Lt 78,0 78,7 88,6 92,9 
Tcl 13,6 128 12,5 14,3 4 13,3 | 12,5-14,3 


TABLE 28. Sepia australis males. Relative dimensions as % MLd. 


A30148 A30150 
nr `, A 20 27 28 25 39 47 52 42 50 49 39 40 27 d 
MLv o NET TUE DE guo E 815 — 85,1 840 84,6 851 82,7 83,3 88,0 87,8 82,1 85,0 77% 815 
V AAA A. 60,0 48,1 46,4 52,0 43,6. 42,6 38,55 40,5 42,0 42,9 | 43,6 42,5 48,1 444 
e A 25,9 21,4 29,1 21,9 19,2 19,0 24,0 22,4 20,5 22,5 25,9 18,5 
E. cw e os 48,1 46,4 49,06 42,6 385 405 460 42,9 | 450 425 444 444 
ELM CT... 77,6 9 2134 100,0 85,1 73,1 810" 820 $95, 7 94,0 80,0 559805 915 
EW ae Lou o. 14,8 14,3 10,3 8,5 2:7 9,5 10,0 10,2 12,8 10,0 Li List 
as SS... nm 29,6 28,6 25,6 91,9 30,8 31,0 — gon 25,6 32,5 25,9 22,2. 
A oe or CUN € E 20,06 28,6 308 298 30,8 28,6 — 32,7 25,6 30,0 22,2 22,2 
EI e e 29,6 28,6 30,8 31,9 32,7 28,6 o 34,7 28,2 Geer $ 22,2 22,2 . 
AN E ross 29,06 32,1 3953 340 32,7 31,0 — 36,7 | 33:3 300 25,9 296 
TL RUNE LEE. cux EE —- 102,6 97,9 98,1 1024 .— 75,5 92,3 102,5 111,1 100,0 
i ee TE 114,8 ER 107,7 112,8 103,8 100,0 — 89,8 | 102,6 = Bini $074 
PAC CE eec 18,5 — 17,9 14,9 15,4 14,3 = 1439 12,8 12,5 CET 14,8 
A30150 (cont.) A30151 A30152 A30154 A30156 
MLdinmm. | 28 22 2I 37 36 36 37 18 17 25 I4 24 25 26 30 38 
NS. . « 78,6 81,8 76,2 86,5 80,6 86,1 83,8 88,9 82,4 04,0 85,2 & 89,3 92,0 88,5 86,7 86,8 
MW. . . | 42:9 455 524 | 43,2 444 444 48,6 | 61,1 47,1 | 480 57,1 50,0 48,0 462 453 | 447 
HL 7 21,4 24,4 25,0 25,0 29,7 23,1 26,7 26,3 
HW 42,9 4065 38,9 41,7 40,5 46,2 36,7 | 42,1 
FL 85,7 919 88,9 889 83,8 88,5 90,0 | 89,5 
FW 1057 10,8 Sian CBE 10,8 1540 » 5,3 7.9 
ALI 14,3 351 27,8 33,3 324 26,9 30,0 | 28,9 
AL II 21,4 37,8 306 306 35,1 26,9 26,7 | 31,6 
AL III 28,6 37,8 306 33,3 351 30,8. 30,0 | 31,6 
AL IV 28,6 37,8 36,1 30,6 35,1 26,9 30,0 | 34,2 
TL Rt 110,7 108,1 102,8 . 111,1 . 102,7 76,9 83,3 | 100,0 
Lt — 94,6 86,1 113,9 116,2 80,8 86,7 81,6 


T6z 
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TABLE 29. Sepia australis females. Relative dimensions as % MLd. 


A30148 A30150 

MLd in mm . 55 47 47 47 34 56 50 ek 27 50 46 38 42 30 28 25 
MES . . Xn 83,6 87,2 894 85,1 824 839 90,0 85,4 81,5 860 82,6 81,6 83,3 76,7 78,6 88,0 
EIN . . .| 45,0 404 40,4 49,6 47,1 37,5 420 41,7 519 | 400 des 44 4208 ay 500 “aoe 
|) . . n 16,4 25,5 2737 21,3 23,5 19,6 22,0 22,9 29,6 20,0 15,2 26,3 16,7 20,0 21,4 28,0 
HW . . .| 400 404 447 40,4 44! 37,5 42,0 41,7 481 | 38,0 37,0 39,5 381 453 46,4 48,0 
BE. 0. . 80,0 78,7 80,9 85,1 76,5 79,6 80,0 79,2 74,1 90,0 87,0 81,6 90,5 86,7 89,3 80,0 
HON. . . «X 12,7 12,8 8,5 10,6 11,8 8,9 Do Da ILI 10,0 13,0 13,2 11,9 13,3 14,3 12,0 
AT... + (10273 359 340 277 294 26,8 300 353 259 | 26,0 1060" 7 G14 B20 aa 
SL - . 10273 319 3.197 277 294 28,6 28.0 33,3 259 | Rao x90 12039 410 233. 250% 10 
ANNI. . .| 2753. 298 319 277 204 268 280 354 259 | 32940 921705 312572 32048 255 3250€ 200 
AMY. . - | 255 277 359 25:5 294 268 280 31,8 290 | 240 2577 23,7) 34908 2323. 1974. 200 
TL IS. X 81,8 106,4 119,I 97,9 E 87,5 70,0 87,5 129,6 80,0 — 1184 59,5 106,7 82,1 128,0 
MU << ela gies 69,1 1128 85,1 85,1 126,5 82,1 70,0 83,3 125,9 70,0 549 — 66,7 103,3 117,9 116,0 
NEL — 7 E45 1759 14,9 149 147 129,5 1490 367 395 | 20 a Gg) E 9,5 16,7 143 16, 

A30150 (cont.) A30151 A30153 A30154 

MLd in mm 29 24 42 45 31 44 39 39 29 30 29 49 39 39 40 42 
MLv 759 70,8 85,7 86,7 87,1 81,8 846 82,1 82,8 83,3 82,8 898 82,1 82,1 850 85,7 
MW 48,3 542 | 429 444 484 45,5 43,6 43,6 | 448 467 55,2 42,9 43,6 43,6 | 42,5 45,2 
HL 24,1 20,8 21,4 24,4 25,8 ‘22,7 28,2 23,1 24,1 30,0 27,6 20,4 20,0 19,0 
HW 44,8 45,8 | 357 378 41,9 38,6 38,5 38,5 | 24,1 - 433 41,4 38,8 350 38,1 
FL 724 83,3 | 857 ot 87,1 86,4 94,9 87,2 | 862 100,0 89,7 93,9 92,5 90,5 
FW 13,8 12,5 9,5 8,9 6,5 6,8 2 10,3 10,3 10,0 10,3 12,2 12,5 II 
ALI 20,7 20,8 31,0 26,7 323 31,8 28,2 28, 32,1 33,3 27,6 28,6 27,5 26,2 
ALII 20, 20,8 | 31,0 267 29,0 29,5 30,8 25,6 | 27,6 33,3 34,5 28,6 27,5 26,2 
AL III 24,1 25,0 31,0 26,7 32,3 20:5. 30,8 25,6 27,0 30,0 32,1 26,5 27,5 28,6 
ALIV 24,1 25,0 | 28,0 0267 32,3 29,5 28,2 28,2 | 37,9 36,7 37,9 28,6 27,5 26,2 
Te Rt 117,2 120,8 95.2 95,6 109,7 120,5 59,0 89,7 137.9 150,0 RW 81,6 65,0 pex 
Lt 124,1 129,2 | 10448. — 1000 1091 769 94,9 | 1158 | — z- 673 750 59,5 


96z 
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TABLE 29 (continued) 


A30154 (cont.) A30155 A30157 A30159 

MLd in mm . 39 36 38 39 3I 30 29 29 19 (Séi 38 49 42 30 33 46 
MLv . . . | 87,2 86,1 842 87,2 859 86; 82,8 909 895 82,4 | 842 | 796 853 893 858 | 848 
MW . . .| 486 47,2 44,7 46,2 494 50,0 51,7 545 526 47,1 | 447 | 429 | 429 497 45.5 | 495 
HL 23,1 19,4 18,4 20,5 22,6 26,7 27,6 21,1 20,4 23,8 20,0 24,2 19,6 
HW 38,5 38,9 36,8 410 419 400 414 395 | 347 381 40,0 39,4 | 34,8 
FL 89,7 944 9955 92,3 90,3 93,3 89,7 89,5 | 653 714 66,7 69,7 | 848 
FW 12,8 13,9 13,2 12,8 12,9 13,3 13,8 5,3 8,2 11,9 67 oi 8,7 
ALI 25,6 25,0 28,9 25,6 25,8 26,7 27,6 29,7 28,6 26,2 20,0 24,2 23,9 
AL II 25,6 27,8 20,9 29,1 20,0 26,7 27,6 26,3 28,6 26,2 23,3 24,2 26,1 
AL III 25,6 27,8 28,9 25,6 29,0 26,7 27,6 2357 28,6 23,8 29,3 27,3 26,1 
AL IV 25,6 27,8 28,9 28,2 29,0 30,0 27,6 26,3 30,6 28,6 26,7 27,3 23,9 
TL Rt 87721 NOTI 68,4 “82,1 106,5 408,3 TOBI — 100,0 109,5 110,0 — 80,4 

Et 84,6 52,8 65,8 84,6 100,0 100,0 86,2 — 108,2 128,6 110,0 100,0 84,8 
mel 15,4 13,9 15,8 15,4 16,1 16,7 13,8 — 12,2 11,9 13,3 18,2 10,9 

A30160 A3o161 A30164 A30165 


—————————— eee eee ee eee eee A A A 


MLv 872 SHG" 556 30 490 "65; 8053 "95,2 "B6 Too “Ho 842 800 88,6 85o 79% 
MW 436 385 488 463 50,0 60,0 | 43,1 50,0 50,0 52,0 66,7 | 474 450 43,2 | 429 46,5 
HE 23,1 17,9 22,0 19,5 23,5 29,2 26,9 28,0 21,1 25,0 22,7 23,8 18,6 
HW 359 359 366 36,6 3773 459 462 48, 368 40,0 34,1 | 3831 39,5 
FL — 84,6 854 805 943 750 73,1 72,0 99,5 985 1986 | By sa 
FW 12,8 10,3 7,3 9,8 9,8 8,3 11,5 12,0 13,2 15,0 11,4 11,9 11,6 
ALI 23,1 20,5 22,0 244 29,4 29,2 30,8 28,0 26,3 27,5 27,3 | 28,6 27,9 
AL II 28,2 20,5 26,8 26,8 27,5 20,8 30,8 24,0 31,6 30,0 27,3 26,2 25,6 
AL III 25,6 23,1 200 26,8 333 3992 30,8 24,0 20,3 300 205 286 256 
AL IV 30,8 23,1 22,0 26,8 33,3 29,2 30,8 28,0 28,9 30,0 27,3 28,6 27,9 
Tr Rt 94,9 120,5 854 104,9 68,6 104,2 107,7 96,0 — 6255 E 88,1 935,0 

Lt 872 107% 92,7 117,1 76,5 116,7 96,2 116,0 68,4 80,0 61,4 85,7 79,1 
Tel 12,8 12,8 14,6 14,6 11,8 16,7 19,2 16,0 14,5 15,0 11,4 11,9 11,6 
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TABLE 30. Sepia australis shells. Relative dimensions as % shell length. 


L in mm W Th Str z 

CI a mg 33 36,4 9,1 69,7 
47 34,0 8,5 72,3 

48 354 8,3 75,0 

47 34,0 7,4 72:3 

46 34,8 8,7 71,7 

49 32,7 8,2 71,4 

51 33,3 7,8 72,5 

43 32,6 8,1 69,8 

48 33,3 9,4 70,8 

51 = 7,8 78,4 

54 35,2 8,3 72,2 

A . . o. 4 s on s 41 36,6 9,8 20,7 
Mossel Bay (Cape Peninsula) . . 52 32,7 8,7 75,0 
58 29,3 7,8 72:4 

North of Olifants River . . . 57 33,3 8,8 2156 
55 29,1 7:3 7455 

Strandfontein to Muizenberg . . 45 33:3 8,9 66,7 
46 32,6 9,7 76,1 

Millers Roint . . . . « . 55 30,9 9,1 70,9 
52 32,7 8,7 71,2 

43 34,9 9,3 72,1 

Namaqualand coast . . . . 59 32,2 9,3 72,9 
Blmomsiown. . . . e. e € 40 32,5 8,8 72,5 
ATNIStOD o . e e 09 53 32,1 7,5 73,6 
56 32,1 7,1 75,0 

N 24 25 25 
RENE  . s. s. e € 33,2 8,5 72,5 


E OMNES 29,1-36,6 7,1-9,8 66,7—78,4 
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TABLE 31. Sepia tuberculata males. Relative dimensions as % MLd. 


A30121| À30279 


MLd in mm 25 42 

MLv . 92,0 85,8 
MW 64,0 69,0 
HL 48,0 50,0 
HW 60,0 52,4 
FL 104,0 85,8 
FW . 16,0 16,7 
ALT 52,0 — 
AL II 48,0 — 
AL III 56,0 45,3 
AL IV 52,0 52,4 
IDE, 76,0 — 
TEE 32,0 — 


See page 302 for Table 32 


A3o600 
27 33 
96.3 90,9 
63,0 66,7 
59,3 57,6 
70,4 63,6 
96,3 103,0 
18,5 15,2 
79,4 72,7 
70,4 66,7 
66,7 66,7 
556 54,5 

140,7 127,3 
37,0 30,3 


Adam 


A31235| Rees 


N | Mean 


Annan O 
e C 
zéi on 
o Co 


C 
fo 
geo 
Ko) 


Range 


58,8-69 


47; 1—70,4 


15,2-19,6 
47; 1—72,7 
43,1—70,4 
45,3-66,7 
47» 1-57 


21,6-37,0 


TABLE 33. Sepia tuberculata shells. Relative dimensions as % shell length. 


A29867 
A30279 


A31235 


A30511 


A30559 


A3o600 


Strandfontein to Muizenberg 


Betty's Bay 


Kommetjie 


L in mm 


69 
39 
45 


55 
45 


32 


27 
22 


62 
38 
39 
37 


40 


dk 


7,5 


Strz 
73.9 
71,8 
644 


63,6 
62,2 


62,5 


55,6 
63,6 


71,0 
FER 
56,4 
54,1 


62,5 
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Adam 1941 


Adam & Rees 1966 . 


Cape Agulhas 


Milnerton 


Pearly Beach . 


Die Kelders 


Beach 11 km NW of Cape Agulhas . 


TABLE 33 (continued) 


L in mm 


55,5 
50,5 
41,5 
46 
+68 
61 
39 
51 


` 


39 
48,9 


d pog 


Th 


5,0 
32 
6,1 


4,4-8,7 


Str z 


72,2 


54,1-88,5 


A29781| A29867| A30123| A30139| A30180 


TABLE 32. Sepia tuberculata females. Relative dimensions as % MLd. 


A30511 

48 58 

960 984 
66,7 673 
50,0 46,6 
58,4 55,2 
112,5 108,7 
20,8 20,7 
46,0 E I 8 
64,6 — 57,0 
DAD 53,5 
58,4 51,8 
114,5 136,0 


A30559 


Adam 1941 
b 


Adam & 
Rees 1966 


61 -80,0 
41,5-61,1 


8,2-23,2 
43,3-67,6 
39,5-66,2 
45,5-67,6 
43,5-63,4 


25 -46,6 


SO, 


Nasa NVOIHMIV HLNOS AHL 40 SIVNNV 


A30118 A30120 | A30137| A30138|— A30507 A30509 | A31250|| N | Mean 
MLdin mm “100 115 112 100 110 115 105 105 F iS 
MLv . . 95,0 87,0 | +69,6 87,0 86,4 78,3 81,0 90,5 87,6 
MW 68,0 60,9 62,5 60,0 59,1 591 76,2 64,8 58,4 9 63,2 
HL 50,0 38,3 357 44,0 40,9 26,1 41,0 3373 46,9 
HW 50, 46,1 42,9 42,0 45,5 34,8. 52,4 43,8 46,0 9 44,8 
FL 113:0 117,4 89,3 | 105,0 | 100,0 95,7 104,8 100 104,4 
FW E ` 14,3 15,0 13,6 130 28,6 — 17. 8 18,5 
ALI 53,0 62,6 42,0 54,0 5277 47,8 56,2 — 64,6 8 54,1 
AL II SUD) 565 42,0 55,0 Se) 47,8 61,9 — 64,6 8 5599 
AL III 64,0 61,7 42,9 55,0 65,5 47,8 64,8 — 58,4 8 5725 
AL IV ONO 5537 56,3 48,0 50,9 43,5 54,3 SUL 522 9 33% 
Bl 105,0 64,3 | 1607 | 750 | 77,3 = — — 167,3 
Tcl d 30,4 30,4 30,0 3277 — -— — 30, 6 3159 
TABLE 35. Sepia papillata females. Relative dimensions as % MLd. 
Hoyle 
A30119| A30124| A30136| A30140 A30507 1910 || N| Mean 
MLdinmm. | 130 115 95 140 120 135 115 
MLv . 92,3 91,3 88,4 82,1 91,7 88,9 
MW . 65,8 82,6 61,1 60,7 750 566.7 62,6 || 7 | 67,5 
HL 42,3 | 60,0 | 463 | 443 | 583 444 
HW . 42,3 | 565 | 442 | 359 | 4333 444 | 461]| 7| 450 
FL 1154 1 194,281 100.9) 1) 103.6 | 116,7 89:9 
FW 15,4 | 25,7 | 13,7 | 179 | 208 185 | 11,3 | 7| 17,0 
AL I 50,0 | 63,5 | 54,7 | 429 | 58,3 40,7 | 47,8 || 7 | 51,1 
AL II 50,0 | 64,3 | 589 | 464 | 593 444 | 48,7 || 7 | 53,0 
AL III 554 | 652 | 579 | 464 | 66,7 48,1 | 565 |7]| 56,6 
AL IV 50,0 | 68,7 | 495 | 450 | 5255 459 | 478 || 7 | 513 
TL 161,5 | 234,8 | 194,7 | 107,1 | 140,8 1393 | 113,0 
Tcl 44,6 | 55,7 | 42,1 | 386 | 292 25,9 6| 394 
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TABLE 34. Sepia papillata males. Relative dimensions as % MLd. 


303 


Range 


58,4-76,2 
34,8-52,4 
13,0-28,6 


43,5-65,0 
30,0-38,0 


60,7-82,6 
37,9-56,5 


LI 33-2 I, 7 
40,7-63,5 
44,4-64,3 
46,4-66,7 
45,0-68,7 


2530-957 
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TABLE 36. Sepia papillata shells (form A). Relative dimensions as % shell length. 


L in mm W Th Str z 

eet <6. - % FI ams 110 46,4 8,6 2277 
ARDOZ Ge . v 2. TM 194 — 9.7 68,7 
AUDEOJ T . « SEQ ED. 131 45,8 9,5 61,1 
94 47,9 90 61,7 

A305000. E 104 42,3 8,7 65,4 
A305539% T Se 100 48,0 10,0 67,0 
117 43,6 9,0 68,4 

Strandfontein to Muizenberg . . 124 = 10,5 69,4 
100 42,0 10,0 69,0 

103 — 9,2 71,8 

100 46,0 ling 55,0 
Bettys Day . . AN. E 103 48,5 8,3 79,9. 
Strandfontein . . . ... 95 49,5 12,1 57,9 
92 52,2 11,4 60,9 

Miinerton beach <=. = . - 122 46,7 12,3 59,0 
123 455 9,8 69,1 

Arniston ` EE 92 45:7 10,3 64,1 

Hoylé3910 . —- NE. —. E 103 47,6 12,4 — 

NIS oak TA X 15 18 17 
BENED 2 2 EE 46.5 10,1 65.4 


Range, . oc 0 ON EE 42,0—52,2 8,3-12,4 55,0772,7 
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TABLE 37. Sepia papillata shells (form B). Relative dimensions as % shell length. 


L in mm W Th Str z 

MENS m. v. v - ag 47,4 9,6 61,4 

41 48,8 9,8 53,7 
Strandfontein to Muizenberg . . 109 45,9 9,2 75,2 

88 232 9,7 68,2 
Olifantsbosbaai . . . . . . 97 45:4 10,3 76,3 
Strandfontein . . . . . . 76 48,7 9,9 64,5 
Namaqualand coast . . . . 92 44,6 8,2 68,5 
EN BERE. . . 0 0. e. e € 70 50,0 7,9 72,9 
PO lk lk lt s 71 45,1 8,5 74,6 
IDA... e. e. 5 0. 65,5 48 — — 
Adam & Rees (opp . . . . 108 43,5 10 +66 
xo . . . s. a4 II 10 10 
E o 46,4 9,3 68,1 
KENES S o. . xe. 43,2—50,0 7,9-10,3 53,7-76,3 


TABLE 38. Sepia simoniana males. Relative dimensions as % MLd. 


A30127 A31251 N Mean Range 

MLd in mm. 116 141 144 
Wily. .. 92,2 91,5 87,5 
NI . . 62,9 63,1 57,6 3 61,2 57,6-63,1 
HL . . . 49,1 493 444 
HW. . . 37,1 49,6 42,4 3 43,0 37,1-49,6 
EL E 94,8 113,5 109,0 
FW — 15,6 16,0 2 15,8 15,6-16,0 
ALI 62,9 59,6 55,6 3 59.4 55,6-62,9 
AL II 63,8 66,0 63.2 3 64,3 63,2-66,0 
AL III 733 70,9 68,8 3 71,0 68,8-73,3 
AL IV 60,3 53,2 54:9 3 56,1 53,2-60,3 

Rt — 1775 1722 
A Lt — 173,8 160,4 


- 
O 
Eet 
~J 
e 
Ds] 
Cc 
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N 
Kä 
e 
e 
zl 


63,2—70,2 
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TABLE 39. Sepia simoniana females. Relative dimensions as % MLd. 


A30132| À30133| A30134| A30135| Adam & Rees 1966 | 1925 


MLdinmm | 174 


MIv . . 87,4 
MW . .]| 53.4 
DE — .— 46,0 
WV ees 2 40,2 
PL. . TEO 
EW =.. 10,9 
ATL 497 
ALYY. 43,1 
ALM] & 44,3 
ALIV . 41,4 

Rt. 23) 1094 
TL Lt. Genk 
Tcl . E 2) 455 


172 
92,4 
57,6 
43,6 
47,7 

116,3 
I5, I 
52,3 
53,5 
55,8 
54,1 

142,4 

127,9 
55,2 


See opposite for Table 40 


139 
87,8 
57,6 
40,3 
41,7 

105,8 
10,8 
39,6 
41,0 
45,3 
43,2 
89,9 
7334 
51,8 


III 
87,4 
60,4 
37,8 
45,0 

100,0 

9,0 
38,7 
41,4 
46,8 
41,4 

101,8 

DII. 
51,4 


180 165 162 
83 oo 87 
53 58 59 


Massy 

I 40 I 47 

84 

56 

49 

41 39.5 
+93 

+8,5 

39 45,6 

43 40,8 

46 54,4 

43 51,0 

— | 187,1 

— 60,5 


co 
a 
CH 
© 


co co co Co On do] 
d 
RO 
NN 


“I 
e 
ES 
oo 


TABLE 41. Sepia angulata shells. Relative dimensions as % shell length. 


A31317 (Holotype) . 


A31395 


A31318 


A31319 


A31320 


55,8 


50,8-60,0 


13,3 
14,0 
13,1 
13,0 
15,2 


14,0 
16,0 


11,9 
11,9 


12,2 
14,3 
11,8 
12 
13,4 
11,8-16,0 


Str z 


A A A AA A —————— 


51,7 
47,4 
47,5 
52,2 
50,0 
50,5 
60,0 


60,3 
61,2 


58,5 

54,3 

58,8 
12 


54,4 


47,4-61,2 


Range 


53 —60,4 
39 =47,7 


9,0—15,1 
38,7-52,3 
40 -53,5 
43 —55,8 
41,4-54,1 


48,9-60,5 
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TABLE 40. Sepia simoniana shells. Relative dimensions as % shell length. 


L in mm W Th Str z 
ADDICT . 2. 0. s. o. om os 113 42,5 10,6 67,3 
OS . 0. 2 5. 5. e n s 169 à 45,6 10,1 71,6 
MZ . 0. . 4 e. e on s 166 47,6 9,6 78,3 
O . Qo. e. e on 23 52,2 8,7 56,5 
Strandfontein to Muizenberg . . 185 43,8 9,2 79,5 
141 — 10,6 71,6 
emmonstown. . . . e e € 127 43,3 9,4 7157 
152 46,1 8,2 7151 
BettysiBay . . . e e. € 181 44,8 11,0 79,6 
Strandtontein . . . e . . 98 46,9 10,2 60,2 
Umngazana River mouth . . . 73 46,6 — — 
SMA... . s oè s e à 100 44,0 10,0 65,0 
104 42,3 8,7 62,5 
80 46,3 10,0 70,0 
ATNIStOM e o a n e 38 47.4 9.2 63,2 

Adam & Rees 1966 . . . . 137 44 11,5 +59 

131 38 9 +64 

121 43 10 +65 

120 45 12,5 EJ 

114 49 12,5 =E/9 

112 44 10 +62 
III 48 14,5 — 

107 47 12 357/0) 

105 41 11 +62 

go 43 13 63 
N 24 24 15 
Ns. . e. s. 45,1 10,5 68,7 


EEN . 2o  « 38 —52,2 8,2-14,5 56,5-79,6 
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TABLE 42. Sepia hieronis males. Relative dimensions as % MLd. 


A29728| A30146| A30563| A31243| A31405| A31406| A31407|| N | Mean 


MLd in mm 59 54 

MLv. . 69,5 | 794 
MW 49,2 | 55,6 
HL 37:3 | 37,0 
HW 44,1 42,6 
FL 78,0 79,6 
FW 10,2 5; 

ALI 30,5 26,0 
AL II 33,9 26,0 
AL HI 353 | 31,5 
AL IV 49,2 | 46,3 
TL 127,1 | 101,9 
Vel 11,9 14,8 


TABLE 43. Sepia hieronis females. Relative dimensions as % MLd. 


Adam & 


A30145 Rees 1966 


———————M A | —————————— 


N Mean 
2 5793 
2 51,3 
2 8,6 
2 28,1 
2 31,1 
2 34,2 
2 41,8 


Relative dimensions as % shell length. 


West coast A29728 
A30146 
A30563 
A31243 


East coast A31405 


40,5 


38,3-45,7 


12,4 


9,6-15,2 


Str z 


70,0 
7351 
+720 
737 


65,2 
66,7 
64,8 
y 
69,4 


64,8-73,1 


Range 


49,2-70,2 
3725-5452 


5,6-10,2 
26,0-55,7 
26,0-62,3 
31,5-60,7 
35,7-68,9 


I 1,9-14,8 
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TABLE 45. Sepia insignis female. 
Relative dimensions as % MLd. 


A31247 

MLd in mm . 44 
ME. . =. 90,9 
NEN . . . + 52,3 
EE, . . . 2359 
EN. . e. 45,5 
Walt, 3 v 95.5 
EAN V vos 6,8 
ALI: ss 36,4 
LL er 36,4 
ACI . .-—. 29,5 
AMD. « - 45,5 

RON C. . 68,2 
Ma BER. 75,0 
HEIC. o 19,6 


TABLE 46. Sepia insignis shells. Relative dimensions as % shell length. 


L in mm W Th Strz 
2405 .— . . . 29 34,5 10,3 55,2 
A31236 . . . . 29 37.9 10,3 | 55,2 
INSIo4i 5v. 34 35,3 8,8 61,8 
17,5 37,1 = 60,0 
ACY) uoo . 44 31,8 FIA 63,6 
sulbBay. . . > +32 31,3 10,9 65,6 
Adam & Rees 1966 . 26 33 16,5 65 
ls O | s — 
Mang s s. 34,4 11,4 60,9 


Range . . . . 31,3-37,9 8,8-16,5 | 55,2-65,6 


TABLE 47. Sepia typica males. Relative dimensions as % MLd. 


A29717 A29783 

MEdinmm e 7 Y 12 10 15 15 9 14 8 18 16 19 15 19 II 13 12 
MLv. . . . . .| 833 800 86,7 800 889 85,7 87,5 | 944 87,5 895 867 846 909 846 91,7 
MW... . . .| 833 70,0 667 73,3 889 71,4 75,0 | 77,8 81,3 73,7 80,0 769 818 oa 83,3 
HL . . . . . . | 583 700 600 53,3 66,7 57,1 = 556 62,5 474 533 538 545 538 66,7 
IS e x c. 66,7 70,0 60,0 60,0 77,8 64,3 — 50,0 56,3 526 60,0 61,5 63,6 61,5 58,3 
We s o o o s | 00,0 900,0 12100,0.2100,7 111,17 107.0 — 105,6 106,3 100,0 106,7 61,5 1000 1077 108,3 
EWE — ie 0€ m 16,7 — 6,7 19,3 -= — — — — — — — —- 15,4 —- 

A29783 (cont.) A30176 A30177 N | Mean Range 
MLd in mm 15 LA 15 16 15 16 12 11 21 17 14 19 
MLv 86,7 85,7 80,0 87,5 86,7 | 81,3 853 90,9 | 90,5 882 929 94,7 
MW 80,0 78,6 80,0 75,0 73,3 | 750 750 72,7 | 754 765 71,4 68,4 || 27 | 76,8 | 66,7-92,3 
HL 5333 57,1 53,3 62,5 66,7 62,5 66,7 5455 57,1 58,8 71,4 63,2 
HW eo... +] 600 5751 600 563 60,0 | 68,8 66,7 545 | 5751 588 57,1 57,9 | 26 | 60,7 | 50,0-77,8 
PEN o = 100,0 "100,0 100,0 100,0 100,0 lll 100,088 100:0 — 90:93] 10480 105,0 ERE OR 


tege, 2. AER V. — — — — — — 8,3 — — — — 15,8 6 12,7 6,7-16,7 


OTS 


WAASAN NVOIAAV HLNOS AHL 40 SIVNNV 
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TABLE 48. Sepia typica females. Relative dimensions as % MLd. 


A29608 A29717 A29783 
MLdinmm | 22 21 18 9 10 12 8 10 II 23 25 19 
MEy . .| 93,2 100,0 94,4 | 889 90,0 83,3 75,0 80,0 72,7 | 953 92,0 89,5 
MW . .| 7257 76,2 77,8 | 889 80,0 750 75,0 70,0 72,7 | 82,6 64,0 89,5 
BHL . . 63,6 810 61,1 66,7 70,0 66,7 — _ 60,0 63,6 56,5 48,0 579 
HW . .| 545 571 55,6 | 66,7 70,0 66,7 — 60,0 63,6 | 522 48,0 579 
FL. . . | 113,6 109,5 105,6 | 100,0 100,0 100600  — 110,0 90,9 | 113,0 104,0 110,5 
BW. a 9,1 (OST, T — — 125 — — -- 10,9 12,0 10,5 


A29783 (cont.) 


MLd in mm . 15 18 20 14 II 14 10 10 II 10 13 14 

NL. . . 96,7 88,9 900 92,9 818 857 gojo 90;0 gog Sojo 86 Bez 
NW . . . 80,0 77,8 80,0 85,7 72,7 78,6 80,0 90,0 818 90,0 6092 85,7 
EN, = . . 60,0 55,6 50,0 50,0 63,6 57,1 60,0 70,0 63,6 80,0 61,5 571 
ENVOI... 60,0 55,6 55,0 64,3 63,6 50,0 70,0 70,0 63,6 70,0 53,8 57,1 
FL 2 — 1MEOB,O 100,0 105,0 71,4 100,0 107,1 100,0 110,0 Lost 000 IOD;O 107,1 
E >.. — — — — — — — —- — — 15,4 10,7 


A29783 (cont.) 


MLd in mm . 14 15 I5 15 16 15 16 18 17 14 18 19 
MLv . . .| 857 86,7 93,3 86,7 87,5 93,3 93,8 88,9 88,2 929 83,3 94,7 
MW . . .| 786 753 80,0 86,7 81,3 80,0 813 7758 82,4 85,7 77,8 84,2 
HL . . .| 571 533 60,0 66,7 62,5 66,7 62,5 66,7 647 64,3 66,7 68,4 
BE . .. BB 6o0;0 60:6. 60,0 56,3 6ojo 56,3 50;0 588 571 55,6 5256 
Pile 10g! 93,3 105,3. 100,7 112,5 100,0 106,9 10050; 111,0 11438» 105,0 100,0 
Eves . « 71 — — — — — 188 83 118 7,1 139 — 
A29783 (cont.) A30176 ` A30177 N |Mean| Range 
MLd in mm | 18 17 18 15 19 20 15 15 
MLv . . | 889 94,1 | 944 86,7 | 100,0 78,9 93.3 93,3 
MW . .| 778 824 | 722 7253 | 799 75,0 800 86,7 | 44 | 79,3 | 64,0-90,0 
HL . . 61,1 64,7 | 556 66,7 | 63,2 55,0 66,7 66,7 
HW K 3 55.6 58,8 55,6 60,0 52,6 60,0 60,0 66,7 || 43 | 59,0 | 48,0-70,0 
BI 105,6 105,9 | 100,0 66,7 | 110,5 110,0 113,3 — 


EFW e. — 5.0 — 10,0 — — — — 17 | 10,9 5,9-18,8 
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TABLE 49. Sepia typica shells. Relative dimensions as % shell length. 


L in mm Ww Th Str z 
Aeg6eB . . . . 19,5 53,8 — 51,3 
Adam & Rees 1966 . 21 57,1 — — 
555 


TABLE 50. Sepia robsoni, S. faurei and S. dubia. Relative dimensions as % MLd 


(or shell length). 


S. robsoni S. faurei S. dubia 
(Massy 1927 A30144 (Adam & Rees 
& Taylor*) : 1966 
& Taylor*) 
ó 9 z 
MLdinmm. —. . 17 21 17 
A A 87,1 85,7 91,7 
Ae... . +76,5 66,7 68,5 
NM Ee 33:5 42,9 53,6 
HW x NS 57,1 42,9 52,4 
FL 72,9 90,5 91,1 
BW 8,8 7,1 9,5 
ALI 64.7 38,1 C 
AL II 70,6 38,1 — 
AL III 70,6 38,1 — 
AL IV 76,5 42,9 E 
TL 60,6 81,0 68,5 
Tcl 17,6 +9,5 16,1 
Shell Linmm . . 14,5 
W E ^ 62,1 


* Taylor, personal communication. 


TABLE 51. Sepiella cyanea males. Relative dimensions as % MLd. 


A6526 Adam & Rees 1966 N | Mean 
MLd in mm | 62 74 75 56 55 535 50 48 
MLv 75,8 74 81 88 87 6 86 
MW 40,3 45 41 57 56 6o 58 60 8 52,2 
HL 19,4 23 24 25 25 26 26 27 
HW 41,9 | 41 39 52 49 49 52 50 8 | 46,7 
FL 80,6 93 85 100 98 98 98 92 
FW 8,1 I5 9,5 195 18 20 20 12,5 8 15,3 
ALI 3»5 | 41 41 36 35 36 38 40 8 | 378 
AL II 339 | 41 41 36 36 36 38 40 emi sqm 
AL IIT 4,9 | 47 45 46 44 43 48 50 8 | 45,6 
AL IV 468 | 61 55 54 49 50 54 56 8 | 53,2 
"b. — 81 106 — — — — — 


ie] 
o 
— 
Fi 
© 
m 
e 
Cn 
N 
O2 
M 
N 
N 
o 
N 
> 
N 
i 
“I 
N 
2 
Ko) 


Range 


40,3—60 
39 -52 


8,1-20 
35 41 
33,9741 
41,9-50 
46,8-61 


17,5724 
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TABLE 52. Sepiella cyanea females. Relative dimensions as % MLd. 


Adam & Rees 1966 N | Mean| Range 
MLd in mm 75 71 69 27 37 37 29 
MLv 80 84 86 87 87 84 89 
MW 53 45 52 65 59 65 64 7 | 986 | 45 205 
HER. . . 24 27 25 o7 * 39 Bi 
HW... 40 42 49 51 51 5I 55 7 | 484 | 40 -55 
FL E. 87 95 100 100 100 95 QI 
FW 19,5 14 19 iD wg 46 12 7 16,1 I2 —I9 
AEI 36 38 29 27 27 27 28 7 3053 | 27 38 
ALII 33 39 29 27 27 27 28 7 | 30,0 | 27 -39 
AL III 36 39 30 uy “iia 31 7 31,0 | 27 -39 
AL IV 47 48 38 35 38 38 35 7 | 399 | 35 -48 
TE 146 — = E EL ll— 
Tcl 225) 225 9435. — 2 — — 4 23,4 | 22,5-24,5 


TABLE 53. Sepiella cyanea shells. Relative dimensions as % shell length. 


Sex | Linmm W Th Str z 
A6526 3 61 31,1 11,5 50,8 
Adam & Rees 1966 3 69 29 10 58 
3 54 33 14 56 
E 74 30,5 II 51 
2 70 31,5 12 53 
Q 69 35,5 13 58 
A6526 ? 77 33,8 11,7 54,5 
? 76 32,9 11,8 52,6 
E 62 32,2 11,3 54,8 
? 75 30,7 12,0 61,3 
Adam & Rees 1966 ? 80 32,5 I2 60 
? 76 31,5 12,5 58 
PESE +. e 12 12 12 
Meangotal - - - 32,0 11,9 55,7 
Rangetotal . - - 29 —35.5 IO —I4 50,8-61,3 
Ne 3 3 3 
Meany. . =. €. 31,0 11,8 54,9 
Rangeg EEN 29 —33 IO -14 50,8-58 
No —- 3 3 3 
Mecano s v s. 32,5 I2 54 


Range, EIN 30,5-35.5 II -13 51 —58 


